





“| 29 i943 


‘Che Engineer’ 


Vor CLXXVI—No. 4577 28, ESSEX ST., STRAND, LONDON, W.C.2 OCTOBER I, 1943 





Established 1856 Price One Shilling, by Inland Post 1s. 3d. Registered as a Newspaper 








Metro. 
orster, 


NTRE ; 
Liver. 
Power 


ment, 
A. 8. 


Opole, 
) p.m. 
itute, 
owder 


Club, 
elical 
on of 
Hotel 
iz of 


New- 
 W. 





rary, 
ckle- 


nical 
t on 


There are Kent technical representatives in each industrial area 






[otel 


me oer Factory Engineer is invited to call They will also be glad to revisit the 
ori them in and to put before them his plant, inspect the readings being obtained, 
rich problems in Fuel Economy: they will give the and give any advice that may be helpful 
results of their wide experience and, when in interpreting them towards the greatest 


desired, will recommend suitable meters. economy in fuel. 






sch: 
ol,” 


001 
Lion 


ch 
H. 


IN: 


9 


re, 
to 
or. 


er, 
nd 


0) 


or 


al. 
he 





National Fuel 
Economy 





THE ENGINEER 


{BLACK TOF PAVER | 
4 &. j , 7 


oOo 
ok 


«haa. 
Tey a _— a 
Seve, TOTS 
1 3 R &> 
hie! 
je noe 
) al 


wl Troxel iXER p= 


(F,,, ied te ae 


BLAW-KNOX 


The world-wide Blaw-Knox Organisation pioneers the 


needs of the builder and civil engineering contractor. 


Blaw-Knox Ltd. has at its disposal the vast experience 
of its associated American Companies in progressive 
research and in the developing of machines 
to supply the needs of today and 


tomorrow. 


BLAW-KVO\ LIMITED 


ROAD NW!- EUSTON — 536l 


CLIFTON HOUSE EUSTON 
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Free at short notice.—Address, P6345 
Engineer Office. 





"Pes4l B 





7 and CIVIL ENG. COMPETI- 
ESIGNER and ESTIMATOR, 
exceptionally wide successful exp. in survey- 
ing and —— large contracts, founds., steel- 
framed multi-storey,. power stations, cinemas, 
light seul, — bidgs. and ven first- 
class organiser and leader, age 37, sal. £800, 
. TECHNICAL and MAN. or CONSULTA- 
TIVE POST.—Address, P6336, The Engineer 
Office. P6336 B 





ORKS or PRODUCTION MANAGER, age 46, 

30 years’ engineering experience, male and 

female labour, disciplinarian ;. chemical, auto- 

mobile, ordinance, machine shop practice ; 

8 years assistant manager.—Address, P6337, The 
Engineer Office. P6337 B 





UGHTSMAN, 15 Years’ Experience, RE- 

CIRES from established engineers SPARE- 
TIME WORK, ~— Mechanical or Tool Design. 
—Address, P6321, The Engineer Office. P6321 B 





we, 5 oe eee REQUIRES hee 3 
TION age meg of Ordnance 
Tool Firm. us experience, includ 
ing jig and es work. on t M.S.—Box 
SMITHS, 889 Finchley Road, N.W.11. a7 





PATENTS 


IS DESIRED to SECURE the FULL COM- 
MERCIAL DEVELOPMENT in the United 
Kingdom of BRITISH PATENT No. 525,260, 
—— relates to ‘* Liquid ag ng of 





terms pa’ 

parties desiring copies of the patent specifica- 
tions should apply to STEVENS, GNER, 
PARRY and INSON, 5 to 9, Quality 
Court, London, W.C.2. 8380 H 





PROPRIETOR of BRITISH PATENT 
No. 524,310, for ‘‘ Improvements in High: 
explosive Shells, Bombs, and the like,’’ 
DESIRES into NEGOT! ATIONS 
Po the SALE of the 
RANT of ‘CENC 
iculars may be obtained 
m MARKS 57 and 58, Lincoln’s 
Inn Fields, London, W.C.2. 8376 H 
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UTTON ONE-WEEK SHORTHAND is Learnt 

_in twelve eet gad postal lessons. Send 

3d. in stamps for first lesson _ E. J., 92, Great 
Piso! Street, London, W.C.1 9836 1 








HIGH-SPEED STEEL 
TOOL AND CUTTER HARDENING. 
36-Hour Delivery. 


LAYSTALL ENGINEERING COMPANY, Ltd., 
58, Great Suffolk Street, 8.E.1. wu 
1 





ag gps has FOR DISPOSAL at 
rgain prices J SURPLUS Bs ota 

of MEN'S and WOMEN’S UTILITY BIB and 
BRACE TROUSERS and MEN’S BOILER 


AVE TOOLS with ‘‘ TREFOLEX,” 
really efficient Cutting Lubricant. Amazing 
results. Used by increasing number of engineers 
everywhere.—Write for samples to PEARL 
Vv. H CO., Ltd., Treforest Trading Estate, 
near Pontypridd, Glamorganshire. 21 





EWRITERS. 

i 2et are waabie.to.cdiate fi Toedt of Sendo 
_— purchase iter, why not 
o = coll mathine on it, equal to new, 
ice. We will loan you a machine 
while @ rebuilding yours. We can undertake a 
of contracts for monthly service, &c. 
We. noid a licence to purchase your surplus 

lengthe.— ptRET TYPE a : Fa) Li 
117, Fleet Street, London, E.C.4 (Tel., CEN 
7162, 4986). 8338 1 
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WANTED 


IAPSTAN CAPACITY AVAILABLE for Small 
Brass Work. promot e864, “the ‘Ene urgent 
ga orders.—Address, mae 




















CAPACITY AVAILABLE 
for Early Deliveries. 
lin. CAPSTAN, 6#in. LATHES and 
GRAVING. 
IILLETTS, 155, Romford Road, London, E.15. 


-I.D. 
(MARyland $110 and 2701.) 8151 uw 





PRINTS 


BLACK AND WHITE 
(Ozalid Process) 


SEND YOUR 


TRACINGS 


TO 
LONDON PHOTOCRAFT LTD., 
46 and 47, CHANCERY LANE, W.C.2, 
- —-* HOLborn 5825, for messenger 


FIRST-CLASS WORK. 
REASONABLE CHARGES. 
EFFICIENT SERVICE. 
P6228 Mw 





ACHINING WORK. 
w io 24 Stin. 


erred. 
IN ELECTRIC FIRM, —— 
‘8217 Mw 





MAcannye WORK REQUIRED, Large or 
Small Lots, suitable for Centre Lathes (9in. 
ers. by 8ft.), Slotters, Drills, Shapers, one 
&e.—STRINGERS; Lid., Wincobenk, ac etield. 





ayy eee ype FIRM in North of 
England, normall ly on Hi 
i ing Work = with 

tings w 


not be called for in sufficient volume to 
keep their Machine Shops and Foundry 
fully occupied, and there should thus be 
considerable spare capacity. 
whose normal business is likel 
to call for rapid expansion are 
to WRITE h a view to COLLABORA- 


it IN. 
Replies will be treated in strictest 
confidence. 
Address, 8373, The Engineer Office. 
8373 Mw 





OFFERED 


“HAVING MACHINING CAPACITY 
Re vAILABLE SEND 








SUITS, suitable for all trades.—Inquiries to 
M. a -, Woodlands Mill, Smedley 


, 8. 8366 I 


DETAILS.—Address, 9048, ‘The Office. 
9048 mo" 


SMALL VARIETY TURNING 
MACHINE, similar to type ‘GA made 

by ‘* Fell.”’ Licence No. 151:. Particulars.— 

Address, 8379, The Engineer Office.. 8379 F 


ANTED, Industrial Type, High-s 
DIESEL ENGINE, developing 90-100 H.P. 
at 1400 to 1600 r.p.m., ‘complete with radiator, 
starter and essential spares. ritish or American 
make. State price, ‘weight, and make.— 
Address, 8367, The Engineer Office. 8367 F 











STEEL PLATE FRAME 

PUN HEARING, and Bin a 
CROPPING MACHINE. Full rticulars. 
—— ‘No: 151.—Address, 8369, The. aoe 


in. cap. 





JANTED, ONE DOUBLE-ACTION PRESS, 

. stroke; ONE SIN GLE- 

ACTION POWER PRESS, geared, 60/80 tons. 

Licence No. 151. cae. aati culars. —Address, 
8370, The Engineer Offi 8370 F 





ANTED, ONE SCARVING. MACHINE, with 
long traverse. gel particulars. —Adaress, 
8364, The Engineer Office 





AIR ig cr i ea. — 
ft. free 


ob ott motor and starter. « will 
consider. stationary .unit.—C.S., 
Works, Staffa Road, Leyton, E.10. if tata 


ACs HERBERT, Ltd., Coventry, PAY 
one "BEOOND - HAND 


re eices FOR 
oct wire, or ‘phone, and our ppeeeniative 
will call. "A uthorised Dealer 





LS in good condition by first- 
's Certificate O71. 


vi hons : AgsTei (20 lines), Coventry: “Tele: 
grams : “ Lathe, Telox, Coventry.”” 1002 F 





We are licensed by the Machine 
Tool Control for the purchase of all 
classes of Machine Tools, and we offer 
good prices for surplus Machinery 
in any quantities, large or small, 
(Machine Tool Control Licence No. 172.) 


F. J. EDWARDS, LTD. 
359, een LONDON, 


Telephone Ne. - EUSten 4681 (10 lines). 
Bescoteols, Norwest, Lenden. 


Telegrams: “ 





AGENCIES 





ae ag of Good pueden and Experi- 
is PREPARED ACCEPT | an 


AGENCY for Pn and He. on comententen 
only.—Address, 20, The Engineer Office. 
P6320 D 





ig oy oe — 2 on 
eer’ motor trans o 

and Fees Be concerns, REQ TIRED by by a 
Welding Company using a new process that 
enables repairs to be carried out al con- 
sidered impossible. Generous terms right 
man.—Address, P6339, The Engineer Ofte. 

P6339 D 
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UMPS F 


HUSTON BIeSkL, 
30 H.P. Tie surine, 204 80ft. af. rae 
FUGAL Sin., Sort. iit vst ant 
sony ns P Petrol DIAPHRAGM ain i 
8000 galls. hour, ehh) 
HAND DIAPHRAGM, vario 
MMERCIAL STRUCTURES 
Road, Leyton, E.10 ‘ert 


—— 





&y 
Continuation of Small Advis, see 





Wertical Milling wm 
all geared, hardened and 
and roller bearings, swivelline be head, 0 i 
HENRY MILNES LIMITED, Machingt, 
Ingleby Street, BRADFORD” 


GRAFTO} 


FOR STEAN 
AND ELE 


CRANE 


Established | 


Telephone; 
BEDFORD tm 
Telegrams: 
“ GRAFTON,” 











GRAFTON CRANES Ld. Be¢ 





EDUCATIONAL 





CREATIVE PIONEERS OF 
TEACHING BY POST 


offer unequalled instruction in 
branches of 


ICS 


mens cor many Special and Free bm aor | are 
Practice. ** Motive er Eagtoeering 
tion,” Fire 
aaeine Civil : ig,” “ Mining Eat 
a a ag 
Write for any er (or more) of them, or for 
the willing services of our Advisory Dept. 
We have special terms for men in H.M. Forces. 
INTERNA’ CORRESPONDENCE 


199, International Bldgs., Kingsway, “ee 








35 FIRST PLACES 


and HUNDREDS of PASSES 


in the AMICE, A.MIM.E, AMEE. 
AF. » AbMLChemB, C. &Gy eten’ 


The fG m ouaslonte stud, at home 
with the 1.G.B. ae gene or aces are | 


which alone given ts the I 
admissio: 
‘T.LG.B. iota tel 


irr OLOGICAL INSTITUTE OF. GT. BRITAIN 
76, Temple Bar House 
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LTD. 
GLOUCESTER 
See our Displayed 
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DAVIES % METCALFE | 


Injector Works, 
ROMILEY, near MANCHESTER. 
Specialise in 
INJECTORS and EJECTORS 
of all classes. 
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A Seven-Day Journal 


The National Arbitration Tribunal 
Tuesday, September 28th, a meeting of 
mn ‘National  volidation Tribunal took place 
in order to give an interpretation of its findings 
in the engineering wages award which was made 
in March last, and was outlined in a Journal 
note of March 26th. For some time past com- 
jaints have been made in the engineering 
Cstry with regard to the comparatively 
gmall number of employees who are eligible for 
wage increases. The matter has now been 
brought to a head by the strike of 9000 workmen 
at Vickers-Armstrongs’ works at Barrow-in- 
Furness. The strikers claim that the interpre- 
tation of the award by the employers is wrong, 
although no official complaint on this score has 
+ been made by the engineering trade unions. 
They claim, too, that a large number of the men 
who are now employed on the premium bonus 
system should be entitled to more money. In 
view of the serious position at Barrow, which is 
slowing down production and has already 
stopped work of the highest importance con- 
nected with the defence programme, despite a 
rsonal appeal made to the strike committee 
by Sir Charles Craven, a quick decision is being 
sought. The Executive Committee of the 
Amalgamated Engineering Union has endea- 
youred to maintain discipline without success. 
It has suspended the district committee of the 
union because it authorised the tendering of 
strike notices, which the Executive Committee 
cancelled shortly before they expired. This has 
been followed by the resignation of the secretaries 
and officials of the Amalgamated Engineering 
Union of the fifteen branches in Barrow. At 
Tuesday’s meeting a decision on this point at 
issue was quickly reached by the Tribunal, but 
its nature up to the moment of going to press 
has not been publicly revealed. 


A New British Explosive 


Durmc last week-end it was officially 
announced by the Ministry of Supply that a 
new explosive, higher in power than T.N.T., is 
now being used by the United Nations. It is 
ealled R.D.X. and takes its name from Research 
Department, Formula X. R.D.X. is now being 
made in Canada and the United States of 
America, and it is stated that the progress made 
in both countries has enabled the new explosive 
to be produced more simply and more cheaply 
than anywhere else. All the United Nations will 
feel the benefit of the British experiments, 
and the American and Canadian production 
and development. It is now revealed that the 
new explosive was known to scientists in the 
early part of the century, but they were faced 
with the difficulty of making R.D.X. on a useful 
scale. Only a few years before the outbreak of 
war their problem was finally solved by the 
War Office Research Department. We may 
recall that early in July, 1936, an explosion took 
place in Woolwich Arsenal during the filling 
of a 15in. shell, and five men were killed and 
others injured. They were Commander P. A. M. 
Long, an Admiralty ordnance assistant, of 
Sevenoaks, Kent; F. C. Lewis, a scientist, of 
Abbey “Wood; J. Brignall, a laboratory 
assistant, of Welling; S. H. Cooper, a leading 
factory. hand, of Plumstead; and W. E. 
Johnston, a factory hand, of Plumstead. This 
accident was described, following the inquest, 
in a Journal note of July 27th, 1936, but at the 
time we were not allowed to state that a new 
explosive was being used. 


A New India-China Road 

News has now been given of the construction 
of a new road to China, which is being con- 
structed across the eastern frontier of India. 
Starting from a point in Assam, it. is being 
planned to link up with the old Burma Road 
at some point between Lashio and Chungking. 
The work, it is now revealed, was begun in 
December last. It is being constructed under 
the supervision of Major-General Stilwell, 
Commander-in-Chief of American Forces in 
India, Burma, and China. ‘The supply and 
engineering sides ofthe work are under the 
charge of Brigadier-General Raymond Wheeler, 





while Brigadier-General Hayden Boatner, Chief 
of Staff to the Chinese Army in India, is 
responsible for the tactical protection of the 
new road. American engineers are directing 
the building of the road, which is' being carried 
out in accordance with the American practice. 
Many rock crushers and lorries and jeeps are 
being used for the production and transport of 
the material needed. The workers comprise 
an international army of Chinese, Indians, and 
Americans, with some tribesmen from the 
Garo Hills. Some of the workmen were pre- 
viously employed on the building of the Alaskan 
Highway. It is reported that: the work is 
particularly arduous, as the road must pass 
through jungle, which is exposed to frequent 
torrential rains. Other factors to be reckoned 
with include mud and possible landslides, while 
the workers are liable to attack from malaria 
and leeches. 


Some Reasons for Reduced Coal 
Output 

In the course of a statement made in Bir- 
mingham on Monday, September 27th, Mr. 
Frank Hodges, who, it will be recalled, was him- 
self a miner and a former secretary of the Miners’ 
Federation of Great Britain, and is now a 
director of several colliery companies, outlined 
what he considered should be done to increase 
the output of coal. He suggested that it would 
be wise to deconcentrate the larger coal com- 
bines and to split them up into workable units, 
so that the managements could exercise maxi- 
mum control over the individual colliery con- 
cerns. This, he suggested, would restore the 
power of managements to handle their own 
staffs. Freedom should be given from the major 
limitations of the Essential Work Order. A 
financial structure should be established by 
which the parasitic element of the present 
system was removed. Although, Mr. Hodges 
went on, it was perhaps too early to say 
that the scheme for the control of the mining 
industry, as outlined in the White Paper of 
June, 1942, had been a failure, it had certainly 
not been a success. He thought that the setting 
up of great colliery combines had brought in 
their train a remoteness of control which had 
destroyed the old intimacy between individual 
management and the workmen. There was no 
doubt, he continued, that the strikes among 
workmen which were in practically all cases 
unofficial and contrary to advice given by the 
leaders, were to a large extent the direct cause 
of the decline in coal output. The men’s 
leaders had, in the main, striven hard to 
eliminate this new element of anarchy which was 
creeping into the industry. Their patriotism, 
he had no doubt, was deep and sincere, but 
they were experiencing a consciousness of 
weakening authority. 


The Future of British Shipping 


THE annual general meeting of Furness, 
Withy and Co., Ltd., was held on Wednesday, 
September 22nd, and Lord Essendon, who pre- 
sided, was warmly congratulated on having 
attained his diamond jubilee with the business 
of Christopher Furness and Furness, Withy 
and Co., Ltd. In his address Lord Essendon 
referred to the question of nationalisation of the 
shipping industry. He pointed out that, after 
the last war, several nations attempted to 
nationalise their shipping, but they all had to 
liquidate their positions as a result of the heavy 
losses that were incurred. There was no reason 
to believe that the position would be any 
different if it became a British policy. Heavy 
losses would certainly be incurred, and the 
National Exchequer would not only suffer 
from them, but would also lose the contribu- 
tions made to the public funds in the form of 
taxation, and the balancing of the Budget 
would thereby be seriously jeopardised. Lord 
Essendon spoke also of the problem of shipping 
replacement. The money that had been received 
for lost ships under the war risk arrangement 
with the Government would not be sufficient 
to replace them, although admittedly it would 
go a good way towards so doing. A greater 


problem would arise in regard to the replace- 
ment of ships which had not been lost but which 
would require to be replaced in the not distant 
future. He regretted that in its hire arrange- 
ments, the shipping industry had not been 
allowed some additional remuneration to be 
used for this purpose, but he thought that the 
industry could safely rely on the_ specific 
assurances which it had received from the 
Government on the matter. 


Industry and the Black-Out 

In the House of Commons on Thursday, 
September 23rd, the Minister of Home Security, 
Mr. Herbert Morrison, replying to questions on 
new arrangements for the black-out, said that 
the Government had twice carefully investi- 
gated a higher standard of street lighting which 
could be extinguished on alerts by a central 
control, but such a scheme was considered 
impracticable. Some modifications affecting 
bicycle and motor vehicle lamps, and lighting in 
trains, public service vehicles, and on certain 
railway stations, had been introduced. Vital 
war industry and essential services must still 
have first claim on any increases of light which 
were considered permissible, and the Govern- 
ment: had made an investigation as to how 
modifications might, be made in the lighting 
restrictions affecting industrial establishments. 
Whilst it was not at present deemed practicable 
to introduce any general measures such as the 
shortening of the black-out period or the 
abolition of the black-out in factories and other 
industrial establishments, certain steps had 
been approved which, together, would help 
production. It had been decided, in particular, 
to substitute removal for permanent black-out 
in a number of factories as quickly as materials 
and man power permitted. Details of other 
measures could not be made public, but the 
Government’s policy was to consider the light- 
ing required with representatives of the vital 
industries concerned, and to authorise for those, 
industries as much light as would maintain a 
proper balance between the need for the light 
and the risk involved. 


The Dismantling of Waterloo 
Temporary Bridge 

Goon progress, we understand, is being made 
with the dismantling of Waterloo temporary 
bridge, which is being removed in order to pro- 
vide more steel for the national war effort. The 
bridge, we may recall, was built in 1925 by Sir 
William Arrol and Co., Ltd., of Glasgow, and a 
full description of its design and the launching 
of the navigation span will be found in our issue 
of June 26th, 1925. The method of dismantling 
the bridge which has been adopted is that. of 
cantilevering back the spans and removing the 
ends of the cantilevered portions. Weights up 
to 10 tons can be dealt with by three electric 
travelling cranes. The -work of dismantling 
the bridge was begun on April 2Ist, and the 
first operation was to cut off the asphalted 
surface of the roadway and to remove the foot- 
ways.and kerbs. All the Post Office cables and 
also some hydraulic mains had previously been 
removed from the bridge. A recent operation 
was the jacking up of the northern span and 
the removal of the support, in order to make 
that section of the bridge into a cantilever 
ready for dismantling. Special interest attaches 
to the third span from the northern side, the 
navigation or long span, which has a length 
between centres of bearings of 277ft. 4in. At 
the present time work is proceeding with the 
building of two supporting stagings in the river 
to support this span and to enable it to be cut 
through at the middle, thereby making two 
cantilevered portions, the ends of which will be 
removed in the same way as those of the other 
spans. The work of removing the bridge is 
being carried out under the supervision of 
Messrs. Rendel, Palmer and Tritton, of West- 
minster, in association with Sir:Peirson Frank, 
M. Inst. C.E., F.S.I., Chief Engineer to the 
London County Council, the responsible 
authority, the contractors for the dismantling 





work being Peter Lind and Co., Ltd. 
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Historic Accidents and Disasters 


No. XXI—(Continued from page 241, September 24th) 


Tur LAUNCH OF THE “‘ DAPHNE ’”’—No. II 


y are art of shipbuilding was many centuries 
old before the factors affecting the 
stability of ships were recognised and studied. 


As late even as 1860 it was not considered 


necessary to investigate the stability of a 
ship at any considerable angle of heel. Not 
until after the loss of the “Captain” in 
1870 did shipbuilders generally appreciate 
the importance, and understand the con- 
struction, of a stability curve showing the 
righting moment of a ship at progressively 
increasing angles of heel. Even then they 
were content with a stability curve for the 
ship in the finished and loaded condition. 
Theyargued that if the ship weresatisfactorily 
stable in that condition she would be at least 
equally satisfactorily stable in the unloaded 
light-draught condition. Evidence began to 
accumulate that this argument was wrong. 
The safety of the ‘‘ City of Rome ”’ was ques- 
tioned, and it was asserted that she was 
unsafe with less than 1000 tons of coal or 
cargo on board. In November, 1882, the 
new Orient liner “ Austral,” having dis- 
charged her cargo and water ballast heeled 
and foundered in Sydney Harbour. These 
and other similar incidents caused disquiet, 
but still no one seems to have thought it 
necessary to calculate the stability curve of 
any ship in the light-draught finished con- 
dition. : 

Still less was it considered necessary to 
calculate the stability curve of a ship in the 
light-draught unfinished condition in which 
she was launched. To determine whether a 
given ship could be launched safely a tradi- 
tional rule-of-thumb procedure was followed. 
If she had any degree at all of initial stability 
—that is to say, if when upright at her 
launching draught she had a positive meta- 
centric height of any amount, even only a 
few inches—and if her sides were high and 
unbroken, then, it was universally believed, 
she was safe to launch. 

To expose the dangerous falsity of this 
belief, Sir Edward Reed discussed at great 
length and with the aid of many diagrams 
the stability of a rectangular parallelopiped 
floating at various draughts and with its 
centre of gravity at various heights. We 
can condense his argument into a few lines 
with the aid of the accompanying diagram. 

If the body I heels into condition II the 
height of the metacentre above the keel will 
increase with the angle @ in accordance with 
the curve ppin V. Hence if G M is initially 
positive, the heeling of the body will call 
into play a righting moment which increases 
with the heel. The traditional rule-of- 
thumb, however, omitted to take account of 
the change which occurs when the heel reaches 
an angle ¢, such as to bring one of the lower 
edges level with the water surface, as shown 
at III. With one edge emersed, as at IV, 
the formula for the height K M is totally 
different from the formula applicable to the 
condition II. It is represented by the 
curve gq in V. This curve joins smoothly 
on to the earlier curve pp at 0=¢, but 
it soon reaches a maximum and then trends 
downwards. Sooner or later the height K M 
will fall to equality with the height K G, as 
at the point r. At this angle of heel with the 
metacentre coincident with the centre of 
gravity the body will be in imminent danger 
of capsizing. 

The value of the angle 4 at which the 


critical factor. It is given by tan ¢=2 d/b, 
and is therefore less for a body floating at 
light draught than for the same body floating 
at a deeper draught. Thus for d=}), 
@=45 deg., but for d=*/,,b—a 
among those studied by Sir Edward—the 
curve begins to bend over when ¢ is no greater 
than 13 deg. or 14 deg.* 

Applying this argument to a ship in the 
light-draught condition, we have to note an 
additional fact. If her light draught arises 
from the absence of her engines, boilers, and 
other equipment, situated well down in the 
hull, her centre of gravity G will lie at a 
greater height above the keel than it will 
do in the finished condition. Thus her light- 
ness of draught has a double effect on her 
stability. It makes smaller the angle of heel 
at which the curve in V. begins to bend over, 


G=c of g of Body 
8= Centre of Buoyancy 


M = Metacentre 
K= Keel 
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THE STABILITY OF A PARALLELOPIPED 


and also reduces the range through which the 
metacentre can fall before reaching coincid- 
ence with the centre of gravity. 

Sir Edward Reed undoubtedly did good 
service in exposing the inadequacy of the 
traditional launching rule, and in establishing 
the wholly unsuspected degree of instability 
which a ship in the light-draught as-launched 
condition might possess. But as an explana- 
tion of the particular mishap into which he 
was inquiring, the theory, sound as it is, is 
unsatisfying. The question which at once 
presents itself is, Was the “‘ Daphne ”’ at the 
time of her launch in the light-draught con- 
dition or at least in a condition of draught 
sufficiently different from her designed 
finished draught to bring her within the 
ambit of Sir Edward’s theory ? 

Evidence as to the draught of the ship 


* For 6 less than 9 
K M=1/2.d+1/12.b*/d. (1+1/2.tan* 6) 





For 6 greater than 9 
K M=1/2.b/tan @—1/3 .4/2 6 d. (1—tan® @)/tan?/? 0 
The two formule give the same value of K M for 


figure 


SS 
as launched is conflicting. - The builders 
appear, before the launch, to have estimated 
her launching weight at about 382 tons and 
her mean draught at 6ft. 9in. These figures 
are certainly too low. Mr. Elgar, ¢ 
account of all the material, men, and tools 
known to be on board the ship as she wen, 
down the ways, estimated her launching dis. 
placement at 401 tons, her draughi forward 
at 5ft. Ldin., and her draught aft at Sft, 1Obin 
—or a mean draught of 7ft. Subsequently, 
in the light of further information, jy 
amended his estimate of the mean draught to 
7ft. 5in., which would correspond with a 
launching displacement of 435 tons. Even 
these figures may still be too low. A modern 
estimate by the builders makes the probable 
launching weight about 500 tons, imply; 
a mean draught of about 8ft. 2in. Finally 
in his report Sir Edward stated that calcula. 
tions of the ship’s stability at the launching 
draught—carried out after the disaster— 
showed that at a heel of 10 deg. her “ lever 
of stability ” was only about jin., giving a 
righting moment of about 324 foot-tong, 
At 40 deg. inclination, he said, the lever was 
7tin. and the righting moment 315 foot-tons, 
Each of these two sets of figures implies that 
the ship’s launching displacement was about 
520 tons, corresponding to a mean launching 
draught of 8ft. 4in. 

From these varieus particulars we may 
conclude with fair certainty that the ratio 
of the ship’s mean launching draught to her 
extreme beam was in the neighbourhood 
of 9/30. 

What were the designed unladen draught 
and displacement. of the ship in the finished 
condition ? Sir Edward must or should have 
had these figures before him; but he failed 
to include them in his report. The most it 
tells us is that the displacement in the fully 
laden state would never have reached 1000 
tons. Allowing at a guess 400 tons for the 
cargo and ballast, we may therefore suppose 
that her designed light-weight displacement 
in the finished condition was about 600 tons, 
which would correspond with a draught of 
about 9ft. 3in. Messrs. Stephen’s records, 
we gather, confirm these figures. The 
designed displacement in the light-weight 
finished condition was, they tell us, 626 tons, 
corresponding to a draught of 9ft. 54in. in 
sea water. We may therefore conclude that 
in the finished condition the ship without 
cargo or ballast would have had a ratio of 
mean draught to extreme beam of 11/30. 
It is fair to infer from these various figures 
that at the time of her launch the “Daphne” 
was far from being in the condition of very 
light draught visualised by Sir Edward in 
his theoretical studies. That inference is 
powerfully reinforced by the fact that she 
was complete, except for her main boilers, 
uptake, funnel, and masts, and that work on 
her would have been finished ten days after 
her launch. Current opinion accepted Sir 
Edward’s view that the ship capsized because 
of her instability in the light-draught launch- 
ing condition. That view has persisted down 
the years, but it is difficult to justify it. 
If excessive instability were the cause of the 
mishap it was not primarily the instability 
to be associated, in accordance with Sir 
Edward’s theory, with the temporary light- 
draught condition of a ship at her launching. 
Its cause must mainly be sought in per- 
manent features of her design and construc- 
tion, which would have given her unsatis- 
factory stability characteristics in the finished 
condition. 

Sir Edward’s theory is sound, but that the 
disaster to the ‘‘ Daphne ”’ is a good illustra: 
tion of it we cannot believe. It would, we 








curve begins to bend over is obviously a 


6= 9 and at that point their tangents have the same angle 
of slope. 
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gir Edward had been a little more frank and 
recise in setting forth the particulars of the 
ship’s launching condition, and how they 
compared with the corresponding particulars 
for the finished condition. The case of the 
“ammonia ” appears to be a far better 
illustration of the application of Sir Edward’s 
theory. That ship was very probably in a 
truly light-draught condition when launched, 
although we cannot be fully certain—again 
pecause of a curious omission on Sir Edward’s 
_ After the mishap to her, particulars of 
which have already been given, Mr. J. H. 
Biles, then naval architect to Messrs. Thom- 
son, calculated her stability curve. It was 
the first curve for a ship in the launching 
condition ever to be drawn. In submitting 
a tracing of it to Sir Edward Reed during his 
inquiry into the “Daphne ”’ mishap, Mr. 
Biles said that the curve had been calculated 
for the condition in which the ‘‘ Hammonia ” 
was actually launched, and that the par- 
ticulars necessary for identifying that con- 
dition were marked upon the tracing. Sir 
Edward in his report reproduced Mr. Biles’ 
curve, but left out the particulars. Neverthe- 
less, we have no evidence that, as launched, 
the ship was in other than a light-draught 
state, and therefore are prepared to accept 
the implication that her draught was such as 
to bring her within the scope of Sir Edward’s 
theory. 

Mr. Biles’ calculations showed that the 
“Hammonia” had an initial metacentric 
height of about 7}in., a figure which, accord- 
ing to the traditiona! theory and also accord- 
ing to past experience with ships of similar 
initial metacentric height, should have made 
her safe to launch. The full stability curve, 
however, showed that the righting moment 
reached a maximum value at a heel of about 
33 deg., and became zero at 50 deg., there- 
after being negative.. This result came as a 
great surprise to Messrs. Thomson, Mr. Biles, 
and all who learnt of it. On the assumption 
that the ship as launched was in a condition 
of very light draught, it is, however, fully 
in accordance with Sir Edward’s theory 
and was so accepted to be by all concerned, 
following the “ Daphne ’’ inquiry. 

If the ‘‘ Daphne” capsized at launching 
because of her instability and if that insta- 
bility was not due to her very light draught, 
to what is it to be ascribed ? The evidence 
of several witnesses examined by Sir Edward 
Reed seems to supply a reasonable answer to 
that question. She lacked stability sufficient 
to make her launching safe, not because in the 
temporary launching condition her draught 
was very light, but because permanent 
features of her design and construction were 
too heavy. 

In placing the order for the ship, the 
owners laid down the required dimensions 
and displacement, and closely specified all 
the equipment and fittings for her. In these 
respects they placed themselves entirely in 
the hands of their superintending engineer, a 
man who had so little knowledge of naval 
architectural science that he did not know 
that the placing of heavy equipment high up 
on the top deck would in any way affect the 
ship’s stability. He was assisted by a 
resident overseer—a ship’s carpenter by 
trade—who had no power and little inclina- 
tion to criticise his superior’s plans and 
proposals. 

Responsibility for the stability of the 
finished ship in the working condition was 
placed upon Messrs. Stephen, and as soon as 
the ship’s lines had been fixed they con- 
structed her stability curve and satisfied 
themselves that when finished and loaded the 
ship would possess satisfactory stability. 
Nevertheless, they were bound down by the 
specification. Certain parts had to be “to 








the owner’s approval ’’—in effect to their 
superintending engineer’s approval. Many 
of the fittings and much of the deck equip- 
ment—including the winches, steam windlass, 
steering gear, rudder, bollards, and boat 
davits—were specified by. the use of the 
words “same as ss. ‘Briar’” or “see 
ss.‘ Briar’’’—the “ Briar” being a much 
larger vessel built for the same owners in 
1882. In this way equipment and fittings of 
excessive weight for the size of the ship were 
accumulated on her upper deck and in, 
addition, the deck houses, already heavy, 
were made heavier still by being covered 
with lead. 

During the building of the ship remarks 
were made by those employed on her con- 
struction concerning the weight of the 
material and equipment being built into her, 
particularly on the upper deck. But these 
remarks failed in general to make the least 
impression on the superintending engineer, 
or never got beyond the ears of his assistant. 
No suspicion crossed their minds that these 
heavy deck weights would seriously affect 
the ship’s stability. In any event, so they 
appear to have argued, the stability of the 
ship was a subject coming entirely within the 
builders’ sphere of responsibility. They 
failed to realise that once the ship’s lines had 
been settled the builders had very little, if 
any, control over her stability characteristics. 

Thus it came about that the “ Daphne ” 
was launched with a weight heavier than had 
been expected and allowed for and the excess 
weight was mainly concentrated high up on 
the top deck in the worst possible position 
from the point of view of her stability. All 
the evidence refutes the legendary view that 
she capsized because at the time of her 
launching she was in a dangerously light- 
draught condition. There is scarcely any 
room for doubting that her mean draught at 
launching was closely comparable with her 
intended finished draught in the unladen con- 
dition. She capsized, so we are forced to 
conclude, because the weight and distribia- 
tion of her structural parts and equipment 
endowed her permanently with poor stability, 
a stability too poor to enable her in the 





unladen, unballasted condition to recover 
from the heel imparted to her at her launch 
by the river currents, the unequal action of 
the drags, the centrifugal effect of the 
curved course which she followed on leaving 
the ways, or other cause. 

After the disaster, the “ Daphne” was 
refloated and docked, and on July 28th Sir 
Edward Reed carried out inclining experi- 
ments on her for the purpose of determining 
the position of her centre of gravity. Ulti- 
mately, after making many adjustments and 
assumptions, he estimated that as launched 
she had a metacentric height of 4in. He also 
calculated her stability curve at her launching 
draught—he did not state what figure he 
assumed for it—and found that the righting 
moment increased slowly to a low maximum 
at a heel of about 36 deg., and then fell 
rapidly to zero at a heel of about 52 deg. 
While these calculations, for what they are 
worth, confirm the obvious fact that the 
ship’s stability was poor, they are of little 
value for analytical purposes, because of the 
many considerable assumptions on which, 
they were based and because of the omission 
from the report of vital data necessary for 
their full interpretation. 

After reconditioning, the ‘‘ Daphne ”— 
renamed the “‘ Rose ”—went into commercial 
service, presumably permanently loaded with 
@ considerable amount of ballast. It is said 
that misfortune dogged her throughout the 
whole of her career. Before the end of the 
year 1883 she sank in Portrush Harbour as a 
result of settling down, with the outgoing 
tide, on her own anchor. Repaired, sold to 
other owners and renamed “ Ianthe,” she 
stranded in the Clyde in March, 1884, 
through mistaking the Cumbrae Light for 
the Cloch. In 1889 she was sold to Greek 
owners, who renamed her “‘ Eleni,” and used 
her on the inter-island trade. Of her final 
fate we have no certain record. One report 
has it that she finished her days in a ship- 
breaker’s yard some years after the close of 
the war in 1918. Another report, however, 
states that she ended her career by being 
wrecked either in the Mediterranean or the 
Red Sea. 








Engineers and the British Empire 


By Professor MIDDLETON SMITH, MSc., MI. Mech. E., LL.D. 
No. XIII—(Continued from page 242, September 24th) 


TIMBER AND Woop PULP 


rae forests of Australia are composed of 
hardwoods and other trees. The euca- 
lyptus yields a great deal of sawn timber. 
The trees are very high, up to 250ft., although 
in the savanna woodlands of the dry interior 
these trees, some 40ft. to 60ft. in height, 
flourish on an annual rainfall of 8in. to 10in. 
The timber export trade is confined to two 
types of eucalyptus, the Jarrah and the 
Karri.. The physical properties of Jarrah 
commend it for all constructional work for 
civil engineering and building purposes. Its 
density (at 12 per cent. moisture) is 55 |b. 
per cubic foot. The modulus of rupture is 
15,000 Ib. per square inch. It has exceptional 
fire-resisting properties and in beam and 
column work it has been demonstrated that 
Jarrah is far superior to pnprotected steel, 
on account of its ability to continue its work 
under conditions where steel would long 
before have buckled as a result of the intensity 
of the heat. It is of interest to note that 
Jarrah timber was used successfully on the 
Liverpool-Southport 600-volt section of the 





Lancashire and Yorkshire Railway. Tests 
proved that it will not burn with a flame and 
it smothers an arc when formed. 

Karri ranks amongst the tallest of the 
eucalypts, and trees up to 270ft. in height 
have been measured. It grows where the 
average rainfall is from 40in. to 50in. The 
properties are very much the same as Jarrah, 
the modulus of rupture being higher, at 
17,300 Ib. per square inch. It has been found 
satisfactory for the manufacture of wooden 
pipes and has been used for water power 
systems, although the water pressure is con- 
siderably greater than that usually advisable 
for wood stave piping. The Commonwealth 
Council for Scientific and Industrial Research 
has proved that Karri, both young and 
mature, is a suitable raw material for the 
manufacture of paper pulp. 

Tasmania fortunately possesses large 
timber resources and cheap water power, | 
which enables mills there to manufacture 
wood pulp and newsprint. Many years of ex- 
periment have proved that the eucalyptus can 
be prepared so that it becomes suitable for 
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the production of newsprint. Mills have 
also been erected in the northern part of 
the island, where fine art paper is being 
manufactured. 


ELrectriciry SUPPLY IN AUSTRALIA 


The electric power resources were suffi- 
ciently developed to accommodate the normal 
growth in demand in 1939, but the immense 
development of the war industries and the 
inevitable delay in the delivery from Britain 
of plant ordered for extensions have caused 
anxiety amongst those responsible for supply. 

In 1938 the central generating stations 
had a combined effective output of 1,274,000 
kW ; some 385 light and power stations pro- 
duced at that date some 4353 million units 
per annum. Since then there have been con- 
siderable extensions of plant, and in some 
stations overloading above normal practice 
had to be risked. The charges made for 
supply are comparable with those in Great 
Britain. 

There are large power stations operating 
solely to supply electric railways and tram- 
ways. In spite of the available coal supply, 
great efforts have been made to develop 
hydro-electric schemes. A feature is the 
availability of supply in the far outlying 
districts so that farmers, some distance from 
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a town, have the advantage of electric power 
and light. 

In general, the various governments of the 
states maintain a strict control of electric 
supply and their engineers supervise much 
of the work, but in some states there are 
companies concerned with the supply and/or 
distribution of electricity. 

A few figures showing the developments 
during the last twenty years in Sydney may 
be taken as typical of the progress made in 
Australia. The maximum demand has 
increased from 50,000 kW to 220,000 kW, 
and the units sold rose from 100 million to 
220 million. The revenue has increased 
three and three-quarter times. Messrs. 
Preece, Cardew and Rider, Westminster, act 
in Britain for Sydney, Adelaide, and Mel- 
bourne. The Adelaide Electric Supply Com- 
pany serves the whole of the metropolitan 
area ahd numerous country districts; in 
the former area the scale descends from 24d. 
per unit for the first 500 units per month to 
0-76d. per unit for all power in excess of 
7500 units per month. 

In Victoria 87-5 per cent. of the population 
—almost two million—have reasonable access 
to supply. About 10,000 route miles of 
transmission and distribution lines supply 
Melbourne and 478 country towns. The 
State Electricity Commission generates 97 


authorised authorities. In 1940 the effective 
capacity of its power stations aggregated 
260,000 kW. Some details of the work done 
in this state will give a very good idea of the 
enterprise in the Commonwealth in con- 
nection with electricity supply. 


THe SuPPLY IN VICTORIA 


The credit for the remarkable and bold 
schemes to supply current to almost everyone 
in Victoria must be given primarily to a 
famous engineer, Lieut.-General Sir John 
Monash, D.Eng., who, when Chairman of the 
State Electricity Commission, had exceptional 
qualifications to guide his fellow-com- 
missioners and the technical staff. 

The 1918 Electricity Commissioners Bill, 
based upon experience in other countries 
(principally the United Kingdom), together 
with later supplementary Acts, placed the 
State of Victoria amongst the leading coun- 
tries of the world in the matter of electrical 
legislation. An Advisory Committee on 
Brown Coal in 1917 had caused the Govern- 
ment to consider (1) the rapidly increasing 
demand for electricity for industrial, traction, 
and household purposes in the metropolitan 
area; (2) supply to provincial districts ; 
(3) reduction of generating costs by the use of 
brown coal; and (4) by opening up the vast 





brown coal deposits in the vicinity of Morwell 
so that the supply would be independent of 
imported fuel and immune from industrial 
troubles in other states. 

The Morwell brown coalfield was opened 
up; @ power-house was established thereon, 
with an initial capacity of 80,000 H.P., and 
with necessary transmission lines, &c.; suit- 
able housing accommodation was provided 
at Yallourn; briquetting machinery was 
installed ; research work with brown coal 
was undertaken to determine the com- 
mercial possibilities of its utilisation in con- 
nection with by-product recovery and as 
pulverised fuel. The railway power station, 
Newport A, and the new brown coal power 
station, Newport B, were linked together. 

The Morwell power station at first was 
designed to house five 12,500-kW turbo- 
alternators: with necessary steam-raising and 
other plant; the ultimate capacity was 
planned for a minimum of 150,000 kW. As 
an indication of the advantages to Britain of 
this and other Empire power schemes, it may 
be recorded that the equipment for the 
original 62,500-kW plant was supplied by 
various British firms ; it included fabricated 
steel framework, water-tube boilers, and 
superheaters (furnaces specially designed for 
low-grade fuel, but providing very high 
furnace chamber temperatures), mechanical 


draught fans, coal-handling plant, ash dis. 
posal plant, steam flow meters, indigg 
and recording draught meters, CO, reco 
steam and gas temperature meters, pj 
&e. Feed pumps, steam turbines, condengeyy 
electric shovels, and steam shovels sent from 
Britain were used to develop the brown goog]. 
field. Messrs. Merz and McLellan act gg 
consulting engineers for all three heat power 
stations (and for the power station at Porth 
Western Australia) ; Messrs. Rendol, Palme 
and Tritton for the Kiewa hydro-electyig 
scheme in Victoria. 

The State Electricity Commission of 
Victoria issued a very comprehensive report 
in 1937, in which it estimated that the load 
of 166,000 kW for 1938 would increase to 
286,000 kW in 1945, and urged immediate 
extensions of plant. It stated that the total 
generating capacity, including spare plant, 
in 1938 would be 225,500. The system 
included the large heat power stations at 
Newport A, Newport B, Morwell, and water 
power stations to be described later. The Com. 
mission’s advisers estimated that, although 
the proposed Kiewa hydro-electric scheme 
would incur a capital cost of £6,136,000, as 
against £4,981,000 for extension of the 
Yallourn power station, yet the relative 
annual expenditure would be £433,000, as 
against £620,000. The opinion of the Com. 
mission’s Chief Engineer was confirmed by 
the London consulting engineers—after an 
extensive investigation in Victoria—who 
agreed that the Kiewa scheme possessed 
many very real advantages over competing 
alternatives, including that of almost com: 
plete immunity from industrial disloca- 
tions. 

The Newport A (75,000 kW, mostly for 
electric railways) and Newport B (30,000 kW) 
heat-power stations are both in the metro- 
— area. In 1937 the mers cost of the 
atter was £835,000 for effective kilowatt 
capacity of 19,000 (£43-9 per kilowatt), but 
at the completion of extensions in 1946-48 
the estimates were £3,558,000 for effective 
kilowatt capacity of 120,000 (£29-6 per 
kilowatt). The estimated overall cost of 
generating and delivering the combined 
electric supply of all stations to the load 
centres was as follows :—In 1939, £1,530,000, 
or 0-472d. per unit ; for 1946, £2,390,000, or 
0- 424d. per unit ; for 1950, with Kiewa fully 
loaded, £2,595,000, or 0-407d. per unit. The 
Commission placed on record its appreciation 
of the valuable work done by its former 
chief engineer, Mr. H: R. Harper, and his 
successor, Mr. E. Bate, and the splendid 
co-operation of the civil, electrical, and mech- 
anical engineering staffs, as well as the con- 
struction engineer’s department. They said 
it was extremely gratifying that their pro- 
posals had been endorsed by the consulting 
engineers of the highest standing, from 
Britain, after an analysis of all factors, com- 
bined with an inspection of local terrain and 
a careful study of its geological, hydrological, 
and meteorological characteristics. 

In New South Wales 110 local government 
bodies and seventy firms operating under 
franchise are engaged in supplying current. 
At Nymboida, in the north-eastern section 
of the state, a hydro-electric plant is the 
main source of supply for town and rural 
populations within an area of 6000 square 
miles. The Sydney County Council supplies 
a large part of the metropolitan area with 
current and. a private company génerates and 
retails electricity in a restricted area in the 
suburbs. The Railway Department also 
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generates power for railway and. tramway 


purposes and supplies in bulk to some local 








per cent. of the electricity distributed by 


chain-grate stokers, double-inlet type forced 


authorities in the metropolitan area. From 
the hydro-electric station at Burrimjuck 
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wer is transmitted over about 400 miles of 
¥7,000-volt lines. For the year 1937 the total 
plant installed in New South Wales was 
500,000 kW and the total electricity generated 
yas 1000 million units. 

For te Government of Western Australia 
there were installed in the heat-power station 
at Perth three 4500-kW sets in 1920 and one 
7500-kW set in 1923, a total of 21,000 kW. 

It has not been possible to give details of 





the varioussupply plantsall over the Common- 
wealth, but the schemes mentioned will give 
a general idea of the progress that has been 
made. It is reasonable to expect that there 
will be a very great increase in demand for 
supply as the result of the acceleration in 
industrial development and the inevitable 
and possibly rapid increase in the population 
of Australia. 
(To be continued) 








Charter Oak Bridge 
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HE city of Hartford, on the west bank of 
Tae Connecticut River, and the town of 
Kast Hartford, on the opposite shore of that 
stream, are now linked by the Charter Oak 
bridge. This new high-level crossing was 
Jaced in service several months ago. The 
Charter Oak bridge, with the use of sections 
of the new Hartford dyke and a thoroughfare 
built on top of the Park River conduit, makes 
it possible for motor vehicles bound in and 
and out of Hartford or intent upon by-passing 





Bulkeley bridge, about a mile farther up- 
stream from the proposed site of the new 
structure. Assuming an interest rate of 
1-75 per cent. on the capital required, and 
charging a low and attractive toll, traffic 
experts computed that the probable traffic 
would cover all operating expenses and 
amortise the required bond issue of 4,400,000 
dollars within a period of about thirty years. 
The State Highway Department prepared a 
general design, with cost estimates, which 





divisions: the river crossing, 842ft. long ; 
the East Hartford viaduct, 1104ft. long; the 
south-west viaduct, which connects with a 
new road across the South Meadows, 1259ft. 
long ; and the north-west viaduct that makes 
connection with the dyke road and has a 
length of 735ft. This approach leads into 
Hartford’s business centre over the Park 
River Conduit Express Highway to a dis- 
tributing circle at the intersection of several 
much-travelled thoroughfares. The ‘bridge 
and its viaducts carry two roadways, each 
24ft. wide between kerbs, with a central mall 
4ft. wide, and at each side of the crossing 
there is a footpath 4ft. wide. The bridge has 
beer designed to carry a continuous flow of 
traffic amounting to 5000 vehicles an hour. 
The maximum. gradient of the approaches is 
4 per cent. 

The river crossing, made up of three plate 
girder spans, successively 270ft., 300ft., and 
270ft. long between the centres of bearing on 
their supporting piers, are somewhat notable 
because of their lengths. Previous to the 
construction of this bridge the longest span 
girders were girder spans of 271ft. in length 
that carry automotive traffic at Cleveland, 
Ohio. The 300ft. central span of the Charter 
Oak bridge is now the longest plate girder 
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the city to do so without conflicting in any 
way with local traffic on cross streets. 

The bridge may be said to have had its 
inception in 1929, when the General Assembly 
—Connecticut’s State Legislature—created 
a Bridge Commission to report on the neces- 
sity for a second bridge across the Connecticut 
Riverat Hartford. The other bridgethenexist- 
ing had been built in 1908. In 1931 Messrs. 
Robinson and Steinman, consulting engineers, 
New York City, prepared plans and specifica- 
tions for an 800ft. suspension span over the 
river; and bids were received in accordance 
with the plans in March two years later, 
which indicated a construction cost of 
approximately 4,400,000 dollars. Just at 
that time, however, the country was in the 
throes of the depression, banks were closed, 
and the undertaking could not be financed. 

No further action was taken until 1939, 
when the General Assembly authorised the 
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DEVELOPED PROFILE 


PLAN AND PROFILE OF BRIDGE 


indicated that the project might be carried 
out at a cost of about. 4,200,000 dollars. 

Eventually the State organisation took 
upon itself the work of designing the west or 
Hartford approach, and Messrs. Robinson 
and Steinman were assigned the job of 
designing the river crossing and the approach 
spans in East Hartford. These i 
consultants kept in close contact at all times 
with the designing staff of the State Highway 
Department. 

It was found that the construction of the 
approaches would absorb about half the pro- 
ceeds of the bonds issue to cover the cost of 
the bridge, and the engineers were confronted 
with the task of devising a satisfactory river 
crossing that would cost about half as much 
as the originally planned suspension bridge. 
The final design took the form of a plate 
girder structure that could be built at an 
estimated cost of 1,943,490 dollars. On that 

ign bids were tendered on September 17th, 


Governor of the State to appoint a new] design 


Bridge Commission. That body was in- 
structed to consider the feasibility of building 
a toll bridge at Hartford, and the Commission 
was empowered, if it found the project self- 
liquidating, to issue bonds of the State of 
Connecticut to cover the cost of constructing 
such a crossing. The substitution of a toll 
bridge for a free bridge, originally contem- 
plated, complicated the problem because 
there was already available a free bridge, the 








1940, and the contract for the sub-structure 
was secured by A. I. Savin Company, of East 
Hartford, and that for the superstructure by 
the American Bridge Company, the com- 
bined cost totalling 1,909,467-93 dollars, or 
33,022 -07 dollars less than the estimated cost. 


Work on the substructure was started on]i 
30th, 1940, and work on the super- | 


structure was begun in the autumn of 1941. 
The bridge structure consists of four 





Swain Be, 


span in the United States, and is exceeded 
in Europe only by a girder span 354ft. long 
of the Mangfall viaduct, in Germany, which 
has now been in service for six years. 

The river crossing of the Charter Oak bridge 
rests upon piers Nos. 12, 13, 14, and 15, 
piers 12 and 15 being on the river banks and 
piers 13 and 14 in the water. The piers have 
reinforced concrete frames, consisting, in 
each case, of two columns tied together at the 
top by a curved strut, and the columns rise 
from a sclid concrete base that is partly faced 
with granite between low and high water for 
protection against erosion and abrasion. 
The cut granite varies in thickness from 4in. 
to 18in.. The piers are high enough to give 
the mid-span a maximum under clearance of 
90ft. The foundation concrete was placed in 
the dry within open steel sheet pile coffer- 
dams from El. —25 below mean low water. 
Each foundation rests on steel piles driven 


battered. 
The prevailing or “‘ constant ” depth of the 
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girders is l1ft. 6in. for the webs, between 
flanges; but at the intermediate piers— 
Nos. 13 and 14—the depth of the girders is 
gradually increased to a maximum of 17ft. 
directly over the centres of these two river 
piers. This increase in depth of web covers 
a longitudinal distance of 60ft. each side of a 
pier centre and this deepened section of web 
has a horizontal splice in the form of two 
plates, 20in. wide and in. in thickness, of 


each of which is 23in. wide and of §in. mate- 
rial. The regular cover plate is 26in. by lin. 
both top and bottom of a girder, but at 
points of greater stress for each of the 270ft. 
spans—that is, near the centre of each span 
there are three cover plates, top and bottom. 
Likewise at the intermediate piers, Nos. 13 
and 14, there are also three cover plates, top 
and bottom. The 300ft. central span has 





two top and two bottom cover plates for each 
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carbon steel. On the straight or uniform run 
of 11ft. 6in. in depth the web plate has a 
thickness of in. but is increased 
successively to Zin., to #in., and finally to 
in. at piers Nos. 13 and 14. The two plate 
girders of each of the spans are 40ft. apart 
at their transverse centres, and they are con- 
structed of silicon steel. 

A typical girder for the river spans has 
flanges each consisting of two 8in. by 8in. by 
lin. angles at the top and two 8in. by 6in. 
by lin. angles at the bottom. These four 





angles are placed against two side plates, 





SECTION AND ELEVATION OF BRIDGE AT 


girder, and at each splice there is an addi- 
tional cover plate, the longest of these cover 
plates having a length of 45ft. At points, 
therefore, the girders are stiffened by as many 
as four cover plates, top and bottom. The 
top flanges of the girders of the river crossing 
are on a symmetrical parabolic curve having 
a camber of 8- 42ft. 

The floor beams have a depth of 5ft., with 
#in. web plates, and with flanges, top and 
bottom, formed of two 6in. by 4in. by in. 
angles. The stringers resting on the main 


——— 
—=—=_ 


I beams, and upon the stringers are Placed 
the floor slabs of the roadways. These Con, 
sist of 44in. I beam Lok grid work filled. with 
concrete. The steel grid is laid directly on 
the stringers and without steel unde 

The mall between the two roadways jig of 
bent steel plate and of welded construction 
The mall has a width of 4ft. and a height of 
lft. 9in. The kerb on the outer side of eagh 








deck beams are 2lin. wide-flange, 59-lb. 


roadway is also of jin. steel plate, welded, ang 


Swain Be. 


PIER 


lft. 9in. high. Along each side of the bridge 
there is a 4ft. walkway, with malleable iron 
posts and pipe railing. The pavement is of 
concrete reinforced with 4in. by 4in. by No.6 
gauge wire mesh. The sidewalks and a part 
of the roadways are supported by brackets 
that are secured at their inner ends to the 
floor beams by tension plates that pass 
through slots in the web plates of the girders. 
In the centre of the floor system, beneath 
the mall, there is an inspection walk. 

Each end span of the river crossing con- 
sists of nine panels, each 30ft. long, and the 
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e span is of ten panels, each 30ft. long. 
aoe Wo: 13 the shoe is fixed, but expan- 
gion is provided for the remaining three 
piers. There are expansion joints for the 
floor at piers Nos. 12 and 15. Because of the 
inherent flexibility of plate girder spans, 
‘acks were not used to measure and to adjust 
the reactions after erection. Instead, the 
desired result was obtained by the careful 
methods of shop assembly and erection that 
were employed. Also, cover plates, 100ft. 
long, were added in the middle of the central 
300ft. span to insure against overstress that 
would be produced by any error in reaction. 

The east viaduct of the Charter Oak bridge 
_also designed by Messrs. Robinson and 
Steinman—is of continuous construction and 
has a total length of 1104ft. It consists of 
two associate sections. The first section is 
composed of four spans, each 150ft. long, and 
the second section, also of four spans, is made 
up of units 125ft. long. The girders for the 


driven down to rock. The tops of the piles 
are embedded in the concrete of the bases, 
and the outer line of piles around each base 
is battered. The east approach is over ground 
that is lower than on the west side of the 
river and the rock lies deeper, while the piers 
are generally higher than those on the Hart- 
ford shore. The abutment at the east end of 
the east viaduct has its gradient line at 
49-6 and its base is at El. —3, making the 
total height 52-6ft. The concrete base for 
this abutment is supported by 14in., 73-lb. 
H sections that are 100ft. long. This rein- 
forced concrete structure is of cellular con- 
struction, which permits the earth from the 
approach fill to spill under and around it. 
The piers for the west viaduct, which were 
designed by the State Highway Department, 
are broadly similar in design to those for the 
east viaduct, except that the piers are 
generally lower, and are without bottom 
struts between the columns, and the support- 











east approach are 10ft. deep for the 150ft. 
spans and 9ft. deep for the 125ft. spans. All 
these girders are of carbon steel. The floor 
construction joints are at the centre of the 
150ft. spans and at 75ft. and 50ft. from the 
ends of 125ft. spans. All expansion takes 
place at the junction of the 150ft. and the 
125ft. span sections of the east viaduct. The 
stringers of the approach spans are 18in. and 
l6in. wide-flange I beams of 47 Ib., 55 |b., 
and 45 lb. respectively. The 4ft. sidewalks 
and a part of the roadways are carried on 
brackets similarly tied to the deck beams with 
tension plates. The roadway slabs of con- 
crete, 7}in. thick, are built with welded rein- 
forcing trusses, 6in. on centres. 

The east viaduct is carried on reinforced 
concrete piers of the frame type, with the 
two columns tied together, top and bottom, 
by struts. Each column rises from a rein- 
forced concrete base that rests on and is 
anchored to 14in., 73-lb. steel H sections 


rsupporting piles were driven with a batter. 


are simple spans, 110ft. and 95ft. in length, 





having lengths of from 70ft. to 100ft. and 





ERECTION OF CHARTER OAK BRIDGE 


ing piles were in most cases driven without 
batter. On a few of the big piers of this 
viaduct built with a single massive base, the 


The viaduct leads from the west end of the 
river spans either to the Hartford by-pass 
or to the road connecting with the highway 
to the Park River conduit. The latter branch 
from the bridge has a 24ft. roadway for one- 
way traffic, but with two sidewalks. The 
girders are 26ft. apart, and 30in. cross beams 
run from girder to girder. The 10in. con- 
crete floor lies directly on the cross beams, 
which are 104ft. apart. The approach to the 
Park River depressed highway is made up of 
spans 105ft. and 70ft. in length, and the 
girders are 64ft. deep. The by-pass spans 
that carry traffic across the south meadows 


and the girders are 7ft. deep and of silicon 
steel. The 7}in. floor for these spans is 
similar to that used on the east viaduct. 


been lifted into position from the ground, was 
all in place by December, 1941, when work 
was started at the Hartford end of the river 
crossing in erecting the first of the 270ft. 
end spans. For the operations, the con- 
tractor was using an erection derrick built 
especially for the job. It had a 55ft. mast, 
60ft. lay legs, and carried a 100ft. boom. 
The derrick was constructed of special steels 
and had a total weight of 176 tons. The 
derrick was reported to be equal to lifting a 
similar weight. An auxiliary traveller was 
employed to handle some of the steel. On 
December 4th, when only 48ft: of steelwork 
remained to be placed to close the gap 
between piers 12 and 13, and the erection 
derrick was making ready to lift and to swing 
forward the closing section, the single false- 
work bent placed between the two piers failed 
for some reason, and some 430 tons of bridge 
steel, the big derrick, the auxiliary traveller, 








The steel for the west viaduct, which had 





and thirty-two workmen dropped into the 


fe | 


river; sixteen of the men lost their lives. 
The falsework bent which failed was of steel 
and rested on a group of timber piles driven 
down to rock lying 50ft. below water. The 
piling was arranged in two groups of twenty- 
eight piles each, that were 65ft. long. The 
water was about 15ft. deep at the location 
and the river bottom consisted of a layer 
of coarse sand followed by clay with a 
somewhat more stable stratum of clay under- 
lying the soft material down to the rock. The 
piles, which reached approximately 14ft. 
above low water, were capped with timber 
and braced. Steel grillages’ upon each 
group of piles, provided the bases for the 
steel bent, which rose about 65ft. to contact 
the bottom flanges of the two girders of the 
end span. The experienced personnel of the 
American Bridge Company had taken all 
precautions believed necessary to assure 
ample support for the span during erection. 
No details have been made public disclosing 
the probable reason for the accident, although 
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an investigation was made promptly after- 
wards by essor Charles M. Spofford, of 
the Massachusetts Institute of Technology. 
However, the contractor made doubly sure 
of sufficient support by using two falsework 
bents when work was again started on the 
river crossing in June, 1942. The delay of 
about six months was due to difficulties in 
obtaining the necessary steel for the replace- 
ment span. 

The two falsework bents used during the 
erection of the new west-end span were 
supported by groups of steel piles driven 
down to rock. One bent was placed 90ft. 
out from pier 12, and. braced horizontally 
from that pier, and the other falsework bent 
was set 60ft. west of pier 13, and also 
braced horizontally to that pier to prevent 
any longitudinal movement. The 


central span was erected with two false- 
work bents, also supported by groups of steel 
piles driven to rock. One of those bents 
was set 120ft. east of pier 13 and the other 
bent was placed -90ft. west of pier 14, the 
latter bent being braved horizontally from its 
neighbouring pier. For the east 270ft. end 
span only one falsework bent was used, during 
erection, and that bent was placed 120ft. 
from pier 14 and supported on wooden piles. 
The same bents were used successively for the 
three spans, and no batter piles were driven. 

Notwithstanding the set-back caused by 
the accident to the first end span, the con- 
tractor, after the replacement steelwork was 
delivered at the job, carried the work forward 
so energetically that the final span at the 
East Hartford side of the river was in place 


300ft. 





by August 17th, 1942. 








Our Debt to the Metallurgist’ 


By L. 


i many respects the fact that I cannot claim 
to be an eminent metallurgist and to fill such 
an important part in the field of metallurgy as 
has been done by the majority of the Presidents 
who have occupied the Presidential Chair in the 
past is a distinct handicap. But it has one great 
advantage, as it enables me, without laying 
myself open to the charge of being boastful, to 
pay tribute—I might almost say homage—to the 
achievements of metallurgists in the past few 
years. 

Those who, like myself, have spent most of 
their lives in the production and distribution of 
machinery for agriculture, mining, transport, 
the preparation of food, water and electricity 
supply, and land drainage and irrigation cannot 
fail to be aware of the fact that the improve- 
ments which have been made would have been 
quite impossible without that ardent and un- 
stinted su which has been rendered by the 
metallurgist ; in fact, it can be truly said that 
the metallurgist must always be at least one 
jump ahead of the engineer, otherwise real 
progress is barred, 

I am glad to be able to take this opportunity 
of emphasising how during the forty years or so 
that have been connected with the industry, 
it has been possible for designers and makers of 
machinery to progress steadily and rapidly, to 
an extent which would have been quite impos- 
sible without the assistance, and, indeed, the 
very close co-operation, of the metallurgist, 
and to this end eerie add, many members of 
the Birmingham Metallurgical Society have 
given important contributions, 


Currixe Toots 


In the early years of the present century, 
when my first experience of machine shop prac- 
tice was gained, the cutting speed of cast iron 
was about 15ft. to 20ft. per minute, of gun- 
metal about 25ft, per minute, and of mild steel 
about 15ft. per minute. At that time self- 
hardening steels (containing about 6 per cent. 
tungsten), such as ‘“‘ Mushet,” were in vogue, 
and plain cast steel tools were in common use. 
Nowadays with tool-cutting alloys, such as 
“ Widia,” ‘“ Cutanit,” ‘ Ardaloy,” &c., cast 
iron and mild steel may be machined at about 
400ft. per minute, and non-ferrous metals up to, 
practically any speed which the machine will 
allow, 

_ Powder metallurgy, to which further reference 
will be made presently, is responsible for the 
introduction «ome years ago of the tungsten- 
carbide cutting tool. Tungsten carbide is one 
of the hardest materials at our service, and also 
one of the most brittle. It cannot be cast or 
machined in the way that softer metals can be, 
and the solution has been to mix it in powdered 
form with other ingredients, then to press it 
into shape, and lastly to sinter it. The result 
is a tool which will heat to a temperature of 


* From the Presidential Address to the Birmingham 
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3000 deg. Fah., and still retain its cutting edge. 

This means that the speeds at which metals 
may be machined have been increased by over 
twenty times within the comparatively short 
space of less than forty years. This has had a 
tremendous influence upon keeping down the 
cost of production of machinery of almost every 
description, and particularly of mass-produced 
articles, such as motor-cars and domestic 
appliances. Here is a very striking instance of 
the work of the metallurgist being of benefit to 
the community as a whole; it has certainly 
helped to raise the standard of living by bring- 
ing the cost of many articles within the reach of 
masses who would otherwise have been barred 
from enjoying the use of them. 


Powper METALLURGY 


One of the most recent developments of our 
times in connection with the application of 
metallurgical science is known as powder 
metallurgy. 

The subject is of t interest to engineers, 
and although much Cc udneay been done, the 
future is likely to bring forth rapid and even 
astounding developments. The motor-car, 
aeroplane, and household appliance industries 
are probably the most promising fields for this 
new science. The reason for this is that on 
account of the comparatively high cost of the 
moulds, &¢., production is only warranted 
when the quantities required are 4 the neigh- 
bourhood of 8000 to 10,000 articles. A self- 
lubricating bearing is perhaps the product 
which appeals most to the imagination of the 
engineer, and such bearings are already in com- 
mercial use. A motor-car door latch which 
never requires an oil can near it is the article 
which will probably have the vote of the average 
motoring paterfamilias, and he will say with 
all the fervour of which he is capable that a man 
has not lived in vain if the result of his labours 
has been to produce such a treasure, Thanks to 
powder metallurgy, this is now an accomplished 
fact. 

Powder metallurgy is not new, but its develop- 
ment during the last few years has been almost 
miraculous, What formerly took several hours 
of a highly skilled mechanic’s time can now be 
accomplished in a few seconds. The degree of 
accuracy is unimpaired, and precision down to 
a thousandth of an inch is obtained. To-day 
thousands of different components of ships, 
locomotives, aeroplanes, motor-cars, tanks, and 
radios are pressed out of powder, The smallest 
weighs one-twentieth of an ounce and the 
largest so far 651b. Twenty-eight different 
metals are now being used in this process and 
used in various combinations, but the experts 
predict that this is only a inning of this 


fascinating and epoch-making branch of metal- 
lurgical science. A certain amount of work has 
already been carried out in connection with the 
centrifugal pressing of powders, and it is more 


——=—= 
development will lead to a broader a lication 
of this process, " 


ALUMINIUM 


Fifty years ago there was no aluminium 

in this country. It was a new metal, bej 
duced in France, America, and Switgep 
and everything possible was done to keep thy 
process secret. Our thanks are due to a foy 
men of high technical qualifications ang 
imagination, to whose efforts we owe the fag 
that the manufacture of aluminium in Bri 
was taken up. ‘ But for their untiring efforts 
and enterprise, this manufacture might not 
have been launched here until @ great: deal later 
than it was. In 1886 the world outpyt of 
aluminium was only 40 tons, and even by 1913 
it had risen only to 64,000 tons, The last year 
for which statistics are available (1938)’ the 
output had risen to 600,000 tons, and since 
then there has been a further enormous increase, 


Staness STEEL 

Stainless steel is used now for a great variety 
of purposes, whilst in mining, civil and marine 
engineering it has proved of the greatest value 
due to its resistance to the action of ming 
and sea water, It has been adopted for turbine 
blading and its resistance to nitric acid hag 
opened up a new field for this raetal in connec. 
tion with the production of ammonia. In the 
dyeing industry the wooden vat which could 
only be used for one particular colour has been 
almost supersded by the stainless steel vat, 
and stainless steel is now commonly used in the 
milk and brewing industries, its superiority 
from the hygiene point of view being un. 
challenged. 
It must not be forgotten that the welding of 
stainless steel introduced considerable diffi- 
culties leading to rapid deterioration in service, 
and it is only in recent years that weld decay. 
free stainless ateels have been produced. Nickel, 
monel, and silver are also much used in chemical 
plants to overcome specific corrosion problems. 


Om ENGrIves 


The developments in the oil engine were only 
made possible by the advent of improved 
metals which were placed at the disposal of 
engineers, permitting higher speeds and higher 
pressures to be employed. 

Here mention might be made of the use of 
Perlit iron for such parts as cylinder heads, 
liners, &c., the heat-resisting properties of which 
combined with its special strength, rendering 
it peculiarly suitable for such uses. 
High-strength steels for the making of such 
parts as inlet and exhaust valves have been 
developed by the addition of other elements, 
such as nickel, chromium, molybdenum, vana- 
dium, tungsten, &c,, which have considerably 
raised the limits of fatigue strength, and also 
reduced or eliminated the dangers arising from 
mass effect during heat treatment. 

For traction work and other cases where it 
may be desirable to keep the weight of an oil 
engine down to the minimum, the building up of 
the frame, crank case, base plate, &c., from 
fabricated or welded steel plates, instead of 
making such parts of cast iron, has been success- 
fully accomplished. 


Sar 


Salt is produced in this country to a greater 
degree than in any other country, and from it 
the alkali industry has been develo to such 
an extent that we lead the world in this field. 
Our natural brine springs have been used for 
centuries, and it was as long ago as 1670 that 
men, boring for coal, discovered the rock salt 
deposits in Cheshire, and these have been mined 
ever since. Forty years is a short time, as 
compared with the period which had preceded it, 
and. it is not surprising therefore that there have 
been no marked developments in connection 
with the mining of salt, The greater propor- 
tion of salt produced in this country is obtained 
by evaporating brine that has been pumped up 
to the surface from the rock salt strata through 
large bore-holes. The brine is run into heated 
open pans or tanks and the water is evaporated 
and the salt left. 

The savings effected in this industry have 
been made principally by the installation of 
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efficient engines to drive them. Both steam 
engines and oil engines have been used for this 
purpose, and so the metallurgist can justly 
claim to have done his share towards such 
jmprovements as have been brought about. 
Naturally, the metals which come into contact 
with the liquids to be pumped have to be 
gelected to resist the chemical action set up by 
guch liquids. Examples of suitable alloys for 
this purpose are aluminium bronze, monel, 
nickel, phosphor bronze, and silicon bronze, 








WATER 


The daily consumption of water per head of 
ulation in this country was at the beginning 
of the present century 30 gallons, as compared 
with 7 gallons per head fifty years earlier. 
To-day the consumption has risen to nearly 
40 gallons per day per person. Birmingham 
and many other large provincial cities were, 
up to some forty years ago, well in advance of 
London as regards water supply; that is to 
say, until the Metropolitan Water Board was 
formed, for it was not until the year 1905 that 
the Board acquired the undertakings of those 
various private companies in whose hands the 
water supply of London was held until that 
time. The question may arise in the minds of 
some as to what connection there is between the 
metallurgist and the supply of water to large 
towns and cities. A visit to one of the earlier 
pumping stations, followed by a visit to one of 
the modern installations, would supply an 
eloquent and at the same time an adequate 
answer to that question, In pumping stations 
constructed up to forty or so years ago the 
machinery was almost invariably of the slow- 
moving push-and-pull type, with steam cylinders 
above and water cylinders or rams _ below, 
generally with ponderous fly-wheels, and massive 
beams, many of them making perhaps as few 
as fifteen or twenty strokes per minute. Not 
only was this machinery very costly to make, 
but the ground space occupied and the buildings 
tequired to house them were very great and 
costly also. The engineer, thanks in a large 
measure to the work of the metallurgist, has in 
the meantime been able so to improve his ideas 
and designs that the centrifugal pump has taken 
the place of the reciprocating pump, and it is 
not uncommon for these to run at a speed of 
2000 r.p.m., driven perhaps by a steam turbine 
running at 8000 r.p.m. e consequence is that 
the space occupied by the pumping plant is 
only a fraction of that of the earlier plant, the 
capital cost is lower, and the resultant cost of 
the water as delivered to the house or factory 
where it is required is reduced. 

The metallurgist has been to a large extent 
responsible for the collating of the correct 
metals in water pipes to ensure that potable 
water is available after passing through such 
pipes. The benefits accruing to the community 
in the way of health and happiness as a result 
of an abundant water supply cannot possibly 
be over-estimated, but it was not until the 
commencement of the present century that all 
London had the possibility of being clean if it 
wished to be. A great change for the better in 
the English crowd has followed from the 
abundant supply of water. The labourer is now 
clean and shaven, and his status is no longer 
announced by his odour. 


TURBINE BLADES 


The finding of the most suitable metals for the 
construction of turbine blades has been a diffi- 
eult proposition, and various metals and alloys 
have in turn been used. Stainless steel is the 
one most used to-day, and recently the intro- 
duction of 14 per cent. molybdenum to the 
stainless steel in turbine blades has enabled the 
steam pressures and temperatures to be raised 
from what was common practice in the year 
1900, 160 Ib. per square inch, to 1300 Ib. per 
square inch, and from 400 deg. to 950 deg. Fah. 
The effect of this has been to raise the efficiency 
of the turbine to about 33 per eent., an 
efficiency which until lately was considered 
possible only with engines of the internal com- 
bustion type. ; 

These increases in pressures and tempera- 
tures have brought many problems in their 
wake, and this will be appreciated when it is 
realised that the mean blade speed of a turbine 
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may exceed 7 miles per minute, with a conse- 
quential tangential stress at the top of the 
keyway in the bore of 25,000 Ib. per square inch. 
Further, the steam passing through the closed 
system of a turbine ins tion in a modern 
power station takes about 1} hours from the 
time it leaves the last stage of the turbine to 
enter the condenser, until it re-enters the turbine 
again at the first stage. As compared with this 
1# hours of preparation, the time the steam 
takes to pass through the turbine and do its 
useful work is about eight-hundredths of a 
second. 


Exzorric TRANSMISSION 


Considerable economies in the transmission of 
electricity have been effected in recent years by 
increasing the span of overhead conductors, 
Three ways in which this has been brought 
about have been the use of :—(a) Copper- 
cadmium conductors, (b) steel-cored aluminium, 
(¢) steel-cored copper. 

For underground transmission the fatigue 
resistance of lead cable sheathing has been 
considerably improved by the introduction of 
small amounts of other elements, such | as 
cadmium, antimony, and tellurium. 

Transformers which play such an important 
pee in the distribution of electricity have only 

n brought to their present state of perfection 
by the use of 4 per cent. silicon iron. 

The magnetic properties of irons have been 
considerably improved by the addition of cobalt 
and, more recently, still further improvements 
have been brought about by the addition of 
nickel and aluminium simultaneously, together 
with special heat treatment. 

Although much has been done, still more 
remains to be done in connection with the 
development of the electrical industry, and he 
would be a rash man who would dare to pro- 
phesy when saturation point or finality will be 
reached, or, indeed, if such a condition will ever 
arise, New fields for the use of electrical current 
are discovered as time goes on. And as the 
official figures issued just prior to the outbreak 
of war show that only slightly more than half 
the homes in this country were connected to the 
electricity supply, the opportunities for develop- 
ment in this direction alone are tremendous. 


AERONAUTICS 


The part which the metallurgist has played 
in connection with the rapid development of 
aviation cannot be over-emphasised, and some 
of the lines of advancement which come, to 
mind, along which definite progress has been 
made, are in connection with the following :— 

The age-hardening of aluminium alloys. 

Aluminium-magnesium alloys. 

Magnesium elektron. 

Sodium - filled nickel - chromium - tipped 
steels for engine valves, 

Nickel spark plug electrode — 

Modified aluminium-silicon alloys. 

Gravity and pressure die casting of alumi- 
nium, magnesium, and zinc-base alloys. 
Figures regarding the performances of the 

latest aircraft are, of course, not at present 
available, but when hostilities cease and such 
figures are published there is no doubt that they 
will show a record of outstanding development. 
The vast experience gained since 1939 will have 
a marked effect on the whole trend of civil avia- 
tion, and one can expect that great strides 
forward will be made in the period immediately 
following the war. 


CoNcLUSION 


I hope that the remarks and notes which I 
have made will serve to show that the metal- 
lurgist has played, and is playing, a most 
important réle in the development of our com- 
plex civilisation, and that they may serve also, 
in some degree, to further the cause which I 
have so much at heart, a cause which it is my 
aim to further as much as is possible during my 
term of office, namely, the improvement of the 
status of the metallurgist. 

It has been truly said that without mecha- 
nical engineering our whole social structure 
would collapse, and I would add that without 
metallurgical science mechanical engineering 
would collapse. Fortunately, both are with us, 
stronger and healthier than ever before, one 
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helping and guiding the other, and just as 
Nature in her great wisdom has ordained that 
the dock leaf shall grow adjacent to the nettle, 
so fortunately has man arranged things so that 
the metallurgical industry shall grow side by 
side with that of mechanical engineering. It 
is always there to help us to surmount our diffi- 
culties and to get us out of at least some of our 
troubles whenever we call upon it to do so. 
Long may the two industries go forward 
together to conquer fresh fields to the ultimate 
benefit of the community they serve, for, as 
Kipling rightly said; ‘‘ Everything in life from 
marriage to manslaughter turns on the speed 
and cost at which men, things, and thought 
can be shifted from one place to another.” 





Letters to the Editor 
(We do not hold ourselves responsible for the opinions of 
our correspondents) 


“THIS FREEDOM ” 


Simr,—I, too, would be glad of the opportunity 
to follow Mr. Chambers’ admirable lead and 
congratulate you on the first-rate leading article 
in THE ENGINEER of September 10th. 

It needs courage at the present time to speak 
publicly in praise of individualism, and all engi- 
neers should be thankful to see this heartening 
and encouraging contribution to the vital cause 
of personal ‘freedom. 

The letter from Mr. Wiithrich in your issue 
of September 24th is as interesting and read- 
able as it is melancholy, and great is one’s 
surprise to find it written by a Swiss. I have 
always shared the English admiration for 
Switzerland, that shining exponent of the art 
of putting freedom into practice. 

More especially do engineers feel this admira.- 
tion for Mr, Wiithrich’s country. Where would 
her engineering products, which range from the 
heaviest to the most delicate, and are among 
the highest in their class, have been but for free 
personal enterprise ? 

Surely free enterprise is the one and only way 
to bring what Mr. Wiithrich so picturesquely 
calls the “‘ bread-basket ” into any reasonable 
reach of the inhabitants of this earth. 

It is a fact that exceedingly few people are 
willing to take risks or responsibilities. Yet, 
without someone to carry these burdens, the 
bread-basket will never be reached. This fact 
is woefully little realised, The bread-basket is 
not a finished product of Nature. Nature’s 
bounty is endless, but in the raw it is decidedly 
uneatable and lacking in comfort. 

Free enterprise allows the few to go ahead, 
bear their, anxieties, take their risk of failure. 
The successful ones create the force which pulls 
the bread-basket within reach. Then it can be 
shared by the majority who shy from responsi- 
bility, but who earn their share by a willingness 
to undertake a steady output of plain work. 

There will, on this earth, always be difficulties 
and inequalities. But for.men to be free, under 
the guidance of moral law, is the only way on 
which they can even begin to smooth away these 
troubles, 

Above all, free men work in the light, exposed 
to their neighbours’ comment and eriticism, 
Bureaucracy and all.forms of collectivism 
inevitably function in the terrible darkness of 


anonymity. 
LAWRENCE LInDSssy. 
Queen’s Road, Bradford, Yorks, 
September 25th. 
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CanaDIAN Non-Ferrovus Metat Propuction.— 
Canada increased its output of refined copper from 
232,000 tons in 1939 to 270,600 tons in 1942; 
refined lead, from.]91,000 to 243,800 tons; refined 
zine, from 175,600 to 216,000 tons; and refined 
nickel, from 64,500 to 93,300 tons. 
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THE SPREADING OF KNOWLEDGE 


On another page may be found a report of 
the address which Mr. J. G. Crowther, 
Director of the Science Department of the 
British Council, delivered at a recent con- 
ference organised by A.S.L.I.B. It may be 
of service to recall that the British Council 
was founded in 1934 at the instance of the 
Foreign Office on representations made by 
Diplomatic and other Missions to foreign 
countries. Under the terms of its Charter 
(1940) its duty. is to promote a wider know- 
ledge of the United Kingdom abroad and to 
develop closer cultural relations between this 
country and others for the benefit of the 
British Commonwealth. The Council is 


Foreign Office Vote. In harmony with the 
spirit of international brotherhood which is 
to be fostered after the war, Mr. Crowther, 
speaking for the Council, took an extended 
view of the wide dispersal of knowledge. He 
did not centre his arguments on matters 
directly affecting the benefit of the British 
Commonwealth of Nations, but took the 
whole world in review. 
His theme was “ the efficient organisation 
and use of scientific information.”’ He asked 
if our statesmen fully realised its importance 
and if they were prepared to provide the 
means by which the most expert biblio- 
graphers, could make scientific information 
readily accessible for the benefit of humanity. 
His answer to that question was so far from 
being encouraging that he deemed it desirable 
that the Prime Minister should form a 
Cabinet Committee “to study the matter 
and inspire the preparation of suitable plans.” 
In his view there should exist in Britain a 
service which could give rapid and critical 
answers to any requests for books and 
periodicals. It should be provided with a 
vast card-index, each card containing a 
brief review of the work it recorded. Fur- 
thermore, he held that the centralisation 
of abstracting services was desirable. 
“Instead of separate scientific institutions 
in each country trying to abstract the world 
literature in any particular sphere, all 
abstracts relating to a special subject should 
be pooled and one comprehensive inter- 
nationally compiled abstract journal should 
be published in all important languages.” 
Mr. Crowther recalled with approval Mr. 
Ritchie Calder’s plan for an Institute o 
Scientific Information, which would supply 
journalists and others with information 
which would be “ instructive without being 
dull, and accurate without being pedantic,” 
and he concluded by quoting the opinion 
of Dr. Arnold Raestad, of Norway, “ that 
in reorganising the world, the United 
Nations have no more fundamental task 
and no more urgent one than to implement 
@ proper international co-operation in the 
adequate presentation of the results and 
methods of science to the peoples of all 
countries.” 
To know where to look for information is 
the beginning of knowledge, not its end. 
Indexing, however complete, cannot take 
the place of study. It is no more than an 
essential adjunct to a library. Abstracts are 
in the same case. They are of use to the 
expert who is in a position to read between 
the lines, but may be actually dangerous in 
the hands of the unitiated. Pope’s saw 
about “a little learning ” is very true of them. 
Hence it may be said that neither index nor 
abstracts can do much to expand knowledge 
amongst those who are not already fairly 
well informed. The inestimable value of 
indexes to experts is not questioned for a 
single instant ; but if more is to be attempted 
towards the dissemination of scientific know- 
ledge amongst the public something further 
is required. Mr. Ritchie Calder’s plan for 
an Institute of Scientific Information would 
seem to approach the desideratum, even 
though we may question if it be possible to 
present information on all the subjects of 
science without being dull—to the general 
public—and “accurate without being 
pedantic.” Yet much, very much, has already 


a 
ises knowledge, there have been man 
examples of “ popular educators,” and there 
are many books—some of the most recent jn 
Basic English—which popularise several of 
the sciences. Furthermore, there ay, 
periodicals which cater especially for readers 
who are in search of general scientific knoy. 
ledge, and the B.B.C. and the screen are not 
neglectful of their duty in this respect, 
Indeed, it may be said that the sources of 
knowledge already exist. What is required 
now is to expand those sources and to 
encourage the people to drink at them, 
Particularly is it desirable that false scienog 
should not be allowed to get into circulation, 
There the daily papers are serious offenders, 
They are often more attracted by the sensa- 
tional than the accurate. We hope to see 
the day when everyone of them has on its 
staff a qualified scientific editor as it has 
now a City editor or a sports editor. They 
have a great opportunity in a world which 
is becoming more and more scientific 
minded. Reaching millions they can do far, 
far more to expand a general acquaintance 
with science than text-books which are 
acquired by only a few thousands. With 
the new sense of responsibility and service 
they may we hope rise to their duty in this 
respect. 


The German Air Defence 


Forcep to the defensive, the German Air 
Force now seeks salvation by turning over 
@ great proportion of its constructive effort 
from bombers to fighters, and hunts earnestly 
for new expedients to enhance the efficiency 
of that defence. Its aircraft building capacity 
has had to endure increasingly devastating 
blows from the Allied Air Forces and its 
scope is by no means what it was, but what- 
ever may be its present output in tonnage per 
month, its numbers can be more easily 
sustained when the main effort is to build 
fighters rather than bombers, since fighters 
are so much smaller and weigh so much less. 
Hence we need not be surprised that this 
much weakened Air Force can put up 
fighters by the hundred when it is sufficiently 
hardly pressed, though they will not normally 
“look for trouble.” The enemy tries to 
protect his industrial areas by so grouping 
his night fighters that they can be diverted 
to the defence of any point in their neigh- 
bourhood that is threatened, but with so 
large a territory to cover this is no simple 
matter. 

In certain cases recently the enemy has 
given evidence that he is so dissatisfied with 
the toll he has taken of our night bombers 
that he is seeking desperately for new tactics. 
Naturally, no rate of loss he can inflict which 
fails to be clearly deterrent can satisfy him. 
He normally expects to locate our bombers 
by one of the many variations of radio 
detection, but it seems that he does not find 
this method satisfactory, owing possibly to 
supply difficulties in the equipment of his 
fighters, or because the apparatus is inefficient 
or too complicated or too easily gets out of 
order. Whatever the reason may be, he is 
trying ance again the method of direct 
vision. This calls for the use of searchlights 
or flares. Searchlights he has no doubt, with 
limitations, found useful, but as they cannot 
penetrate cloudy skies, he has lately taken to 
releasing quantities of very powerful flares 
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an effort to turn “ night into day.” But 
whilst these flares light up the bombers, they 
have also the awkward result of illuminating 
both the target city, hitherto so carefully 
“blacked out,” and the night fighters them- 
selves. The whole plan must in fact be looked 
upon as a desperate remedy for a desperate 
situation. The enemy no doubt hopes that 
his gains will outweigh his losses, and one 
may assume that his ultimate object is to 
make the night bomber unsafe in this arti- 
ficially created “daylight.” If he could 
compel his opponents to use day bombers 
only for night attacks he would no doubt 
cause the tonnage of bombs he has to endure 
to be substantially reduced, since much of 
the load of a day bomber has to be given up 
to the provision of guns and armour; the 
gun power of a “ Fortress,” for example, is 
five times as great as that of a “ Lancaster,” 
and needs to be. Even in the improbable 
event of this attempt succeeding, the gain 
could not be all one way, for with the enemy 
night fighters well lit up the execution levied 
on them by the greater gun power of day 
bombers might well prove as critically great 
as it has so often been in the daylight raids 
by “ Liberators ” and “ Fortresses.” More- 
over, the general lighting up of the target— 
so blessedly floodlit—must so greatly facilitate 
the finding of the precise objectives under 
attack as to be a grave disadvantage to the 
enemy. 

In discussing this move on the enemy’s 
part one can but guess at his motives and his 
hopes, and one must remember that it is 
only over the target area itself that this kind 
of flood-lighting can be managed. From the 
bombers’ point of view, therefore,-it is a 
night operation almost the whole of the way 
out and back, and its “ daylight ’ interlude 
is only whilst near the target. Moreover, the 
flares must need be very bright and very 
numerous if they are to light up black- 
painted aircraft with anything like the effi- 
ciency with which they will light up the 
ground target. One must conclude that 
since the time during which the bomber can 
be rendered visible is so small a proportion 
of the whole time of the raid, the price paid in 


making the target much more easily identi-. 


fiable, and in the greater hurt likely to be 
inflicted .on the defending night fighters, is 
likely to prove far too high to make it a 
profitable venture. The expedient has 
interesting technical features, but is not one 
which can delay the inevitable consequence of 
our increasingly heavy attacks by air on the 
German war industry wherever it is or may be 
located. 





Obituary 





JOHN JOB CREW BRADFIELD 


AUSTRALIA has lost one of her leading civil 
engineers by the death, recently reported from 
Sydney, of Dr. John Job Crew Bradfield, the 
senior partner of Dr. J. J. C. Bradfield and 
Son, consulting engineers. He was responsible 
for the drawing up of the specifications for 
the construction of the Sydney Harbour 
bridge in 1923, and for many years was the 
representative of the Institution of Civil 
Engineers in Australia. He carried out 
many important engineering works in Aus- 
tralia, but was well known in this country, 
where he had many friends. 








Dr. Bradfield, who died at the age of 
seventy-five, was the son of the late Mr. J. E. 
Bradfield, and was born at Sandgate, 
Queensland. He received his early education 
at the Grammar School, Ipswich, Queens- 
land, and gained the Queensland Government 
Exhibition. He went up to Sydney Uni- 
versity, where he had a distinguished 
academic career. He was awarded the Levy 
Scholarship for Chemistry, the Sulman Prize 
for Architecture, and the Smith Prize for 
Physics. He obtained his Bachelor of Engi- 
neering Degree with a Gold Medal and his 
Master of Engineering with the University 
Medal, and finally took his Doctor of Science 
of Engineering Degree. He received his 
practical training in the Government Rail- 
way Department, Brisbane, Queensland, and 
later served with the Roads and Bridges 
Branch and the Railway Construction Branch 
of the Public Works Department, Sydney, 
New South Wales. He will long be remem- 
bered for the important part he took in 
reviving the proposal for the construction of 
a bridge across Sydney harbour. For well 
over a hundred years proposals for the con- 
struction of such a bridge had been made by 
various parties. In 1900 the proposals began 
to take definite shape, in so much that in 
that year the New South Wales Government 
invited competitive designs for a bridge. 
Numerous schemes were submitted, but in 
the end no contract was let. In 1911 and 
1912, after a prolonged inquiry, the Public 
Works Committee recommended that a 
cantilever bridge should be built from Dawes 
Point to Milsons Point, in order to provide the 
roadway accommodation required to link the 
city with its rapidly growing residential area on 
the opposite side of the harbour and to carry 
the City and Suburban Railway. Some ten 
years later, in 1922, the Government of New 
South Wales passed an Act authorising the 
building of a bridge across the harbour. In 
1923 the Government invited tenders for the 
construction of a bridge in accordance with 
& project and a specification prepared by 
Dr. J. J. C. Bradfield, who was then Chief 
Engineer of the New South Wales Public 
Works Department. Dr. Bradfield’s specifi- 
cation referred particularly to cantilever and 
arch bridges. It defined the situation and 
the principal requirements and laid down the 
length of the main span and of the approaches 
and the navigation clearance under the deck. 
In addition, it described the disposition and 
dimensions of the railway, roadway, and 
footway tracks, and the loads for which the 
bridge was to be designed. The specification 
also outlined the degree of responsibility 
which the contractors were required to under- 
take. The response was an international one, 
and designs and tenders, covering in all 
twenty proposals, were submitted by some 
of the world’s leading bridge-building firms 
in response to the invitation of the Govern- 
ment. In March, 1924, we may recall, the 
contract was awarded to Dorman, Long and 
Co., Ltd., the accepted tender being for an 
arch bridge, one of seven proposals sub- 
mitted by the firm. These proposals and the 
designs covering them were prepared by 
Mr. Ralph Freeman, of Freeman Fox and 
Partners. A full account of the building of 
this bridge will be found in THE ENGINEER 
of March 18th, 1932, and the subsequent 
issues up to April 9th, 1932. Dr. Bradfield’s 
own account of the bridge will be found 
in a paper he read before the Insti- 
tution of Civil Engineers in April, 1934, 
when papers on other aspects of the bridge 
were read by Mr. Ralph Freeman, Mr. Ralph 
Freeman and Mr. Lawrence Ennis, and Mr. 
J. F. Pain and Mr. Gilbert Roberts. 


Dr. Bradfield was closely connected with 





Sydney University as a lecturer and examiner 
in engineering subjects, and as a Fellow of the 
Senate since 1913. He was a member of the 
Australian National Research Council. In 
1902 and again in 1919 he was President of 
the Sydney University Engineering Society. 
He took a keen interest in the work of the 
Institution of Civil Engineers in Australia, 
and was since 1917 a member of the Advisory 
Committee of New South Wales. He took a 
leading part in the drawing up of the con- 
stitution of the Institution of Engineers of 
Australia, and served on its Council, He was 
a member of the Board which established the 
first Civil Aviation School in Australia at 
Richmond in 1916, and during the last war 
he was a member of the Patents Investigation 
Board. From 1936 to 1939 Dr. Bradfield was 
the Australian Representative on the Council 
of the Institution of Civil Engineers. He 
was the recipient of many honours includ- 
ing the Peter Nicol Russell Medal of the 
Institution of Engineers, Australia, the 
Kernot Memorial Medal of the Melbourne 
University, and the Telford Medal of the In- 
stitution of Civil Engineers. In 1933 Dr. 
Bradfield’s work was recognised by the 
bestowal of the C.M.G. In 1938 he was 
elected President of the Royal Geographical 
Society of Queensland. In his long engineer- 
ing career Dr. Bradfield wrote articles 
on many subjects, among which were 
“* Australian Timbers,” ‘‘ The Spit and Manly 
Tramway,” “Traffic Problems of Greater 
Sydney and Town Planning,” and the 
Reports, “City and Suburban Electric 
Railways” and “ Linking of Sydney with 
North Sydney,” and also the paper on the 
“‘ Sydney Harbour Bridge,” already referred 
to. 


ALFRED SMALLWOOD 


It is with much regret that we learn of the 
death of Mr. Alfred Smallwood, at his home 
at Handsworth, Birmingham, on September 
14th. His death, at the age of eighty-nine, 
is a loss which will be felt throughout a wide 
sphere of metallurgical and industrial inter- 
ests. His introduction to the metal trade 
began in Birmingham at the early age of 
twelve. Despite the prevailing conditions 
of long hours and extreme physical effort 
prevailing in those days, he acquired a sound 
technical education and in early manhood 
acquired proprietary interests in both the 
non-ferrous casting and seamless steel tube 
trades. He did much pioneer work in the 
manufacture of bearing metals and phosphor- 
bronze, and in the early part of this century 
founded the Incandescent Heat Company, 
Ltd., industrial furnace manufacturers, 
Buckley’s, Ltd., seamless steel tube manu- 
facturers, and more recently Boulton Tubular 
Structures, Ltd., Selas Gas and Engineering 
Company, Ltd., Manchester, Controlled Heat 
and Air, Ltd., Smethwick, and other engineer- 
ing companies. He had many and diverse 
interests both at home and abroad, having 
travelled extensively throughout Europe, 
America, and Africa. He was a man of 
generous heart and mind, and his success 
enabled him to exercise a philanthropy little 
known to others than the recipients. He 
supported many important researches. Of 
retentive memory and large experience, he 
retained an active interest in lifeand remained 
in full mental vigour to the last. 
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A Universal Resonance Chart 
By H. G. YATES, M.A* 


| 8 ipt- spree @ recent survey of the properties 
of simple resonant systems, the writer 
came across a point which seems to have 
escaped comment in the literature of the 
subject. The systems referred to comprise a 
mass m in an elastic restraint of stiffness s, 
together with viscous damping characterised 
by a constant r. 
Under the action of a sinusoidal driving 
force of amount F and frequency f, the 
equation of motion is 
m.d? x/d #-+-9.d 2/d t+-8.a0= 
F.cos2a7ft .. . (1) 
The steady-state solution of this is usually 
given in the form 


u=d x/d <3 -cos(2aft—¢g) . (2) 

where Z (the mechanical impedance) is given 
y 

Z#=r8+-(Qafm—s/2arf)® . . (3) 


and 
tangd=(2rfm—s/2rf)/r . . (4) 
Resonance occurs when Z has a minimum 


value, and this takes. place when f= — 
rEg 


=f,, say. Now write 
2af,m/r=Q... . (5) 
where Q will be called the selectivity factor, 
This gives 
tan d=Q .(fif,—f./f). - (6) 
which enables ¢ to be derived fairly simply. 

In mechanical vibration work it is perhaps 
more usual to measure the damping by the 
logarithmic decrement, which is expressible 
in the present notation by 7/Q, assuming that 
Napierian logarithms are used. However, 
the writer prefers the Q notation, for the 
following reason. 

At resonance Z==r, and the amplitude of 
the velocity response is therefore F/r. Hence 
the maximum deflection at resonance is 
F/2 af, 1, which may be written in the form 
Q.F/s. But F/s is the static deflection 
which would be produced in the system at 
rest by a steady force of amount F. Thus the 
number Q may be considered as a stress 
magnification factor, expressing the ratio of 
the stress produced by a vibrational force at 
resonance to the steady stress produced by a 
constant force of equal magnitude. 

Incidentally, a slightly different procedure 
is usually adopted in radio work, where Q is 
defined as 2 7 f L/R (the inductance L corre- 
sponding to the mass m and the electrical 
resistance R to the damping constant 1). 
However, the radio-frequency resistance of a 
coil varies with frequency and is approxi- 
mately proportional to it (the losses in the 
condenser are generally negligible). Conse- 
quently Q becomes 2a”f, L/R,, which is 
equivalent to the definition adopted in the 
writer’s notation. It is found by experience 
that Q is fairly constant for a given coil over 
a wide range of frequencies. 

All the foregoing is well known, but the 
fact whose significance, so far as the writer 
can discover, has not been commented upon 
is that Z may be written as r/cos ¢ instead 
of being given in the more cumbersome form 
of equation (3). With this simplification the 
response, in terms of the response at reson- 
ance, may be written simply as 

u/u,=cos¢.cos(2aft—¢) . (7) 
Thus, as soon as the phase shift ¢ has been 





* Turbine Research Engineer, English Electric Com- 


calculated from the simple expression (6), 
the response may be obtained from a table 
of cosines,- Furthermore, the information 
contained in equations (6) and (7) may be 
conveniently represented by the simple 
nomogram, or alignment diagram shown in 
the attached figure, 

The scales along the line on the left-hand 
side of the chart represent the percentage 
mistuning, t.e., the difference f—f, expressed 
as a percentage of f,, one scale relating to 
values of f below f, and the other to values 
above it. The right-hand line carries a scale 


= 
be obtained. Secondly, the chart is acourate 
for any value of Q, no matter how large the 
range for which it is drawn, Thirdly, the 
convenient way in which the response geal 
opens out at both ends makes it possible to 
cover @ very large range while stil! retain. 
ing high accuracy at the interesting 
of the range. The chart illustrated covery 
response values between 1 per cent. and 
99 per cent., whereas resonance curves cannot 
usually go below about 20 per cent, without 
sacrificing accuracy higher up, 

If desired, a scale of logarithmic decre, 
ments may be placed on the right-hand ling 
alongside the Q scale, but this has been 
omitted from the illustration for the sake of 
clearness. 

Another point, of particular interest in 
mechanical vibrations, is worth mentioning. 
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of Q values, while the scale on the left of the 
middle line gives the response as a percentage 
of the response at resonance and that on the 
right of the middle line the corresponding 
phase shift. : 

To use the chart, join with a straight-edge 
the desired’ percentage mistuning on the 
left-hand line to the required value of Q on 
the right-hand line. The point of intersection 
with the middle line gives immediately both 
the percentage response and the phase shift. 
The chart has several advantages over the 
universal resonance curves generally used 
(e.g., Terman, “ Radio Communication,” 
second edition, page 56). First, its use 
requires no preliminary calculation whatever. 
Other forms of resonance curve generally 
require the multiplying of the degree of mis- 





pany, Rugby. 





tuning by the Q factor before the result can 


@ 


It has been shown that at resonance the stress 
magnification is Q. At a frequency f, off 
resonance, the -yelocity is reduced in the 
ratio cos ¢ and the deflection in the ratio 
cos @. f,/f. Consequently the stress magnifi- 
cation is Q . cos¢ . f,/f, Now, when appre- 
ciably off resonance, cos ¢ is very nearly 
equal to 1/tan¢. Hence the stress magnifica- 


tion is given by ] 2 and is independent 
° 

of Q. Thus damping has no effeot on the 

stress magnification factor except in the 

vicinity of resonance. 

It is, in fact, remarkable how close to 
resonance one must go before damping 
begins to have an appreciable effect. Most 
mechanical systems have Q values between 
30 and 3000 (logarithmic decrements between 
0-1 and 0-001 approximately). For any 
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value of Q within this range the stress 

magnification is almost exactly 10 at 5 per 
t. of resonance, while at Q=10 the factor 

ig still as high as 7 approximately, although 

for such a low Q the maximum possible stress 

magnification factor is only 10. 
Consequently, if a mechanical system is 


to be safeguarded from the effects of vibra- 
tional forces by tuning, i.e., by keeping the 
resonance frequency removed from possible 
exciting frequencies, then damping is of 
negligible assistance. If tuning is not possible 
then the system must be sufficiently damped 
to make it safe even at resonance. 











Laboratory for 





HE Oecerlikon Company, which has been 

carrying out tests for some ten years 
with surge-producing condensers, installed in 
1938 a 1,250,000-volt surge generator with an 
energy content of 7-8 kW sec., with which 
systematic tests on all products were started. 
‘As more and more information was collected 
regarding the nature of atmospheric surges, it 
became possible to deal with the problem of 
producing @ protective device against surges 
which would be reliable in service. This 
problem touches both the problem of insulation 
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Fig. 1—WSection and Plan of Laboratory 


and that of switching. As the 1-25 million 
volt surge-producing condenser of the Oerlikon 
Company had also to serve for development 
work on lightning arresters, it was erected 
temporarily, in 1938, in the entrance hall of the 
high-power testing installation, Thus, the 
lightning arresters could be subjected to the 
combined stresses of the surge generator and of 
the short-cireuit generator. In 1939 the surge 
generator was enlarged so as to give 2,000,000 
volts, with an energy content of 12-5 kW sec.; 
it was placed at the disposal of the Swiss 
National Exhibition of 1939 in Zurich for six 
months. During this time it was used for 
showing to visitors the effect of artificial light- 
ning, in the H,T. laboratory of the Exhibition, 
After the closing of the Exhibition it was neces- 
sary to find at the works a new place for install- 
ing this considerably enlarged surge generator. 
The Oerlikon Company decided then to. bring 
together all the available and newest equip- 
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Test transformers A 
1000000 volts SO cycles 


H.T. Research’ 


ments for H.T. research and to install them in a 
building spegially erected for the purpoge—the 
new H.T. laboratory. 


ARRANGEMENT OF THE H.T. LABORATORY 


The main equipments which the H.T. labora- 
tory had to accommodate were three test trans- 
formers connected in cascade for a maximum 
voltage of 1,000,000 volts at 50 cycles and the 
surge generator for 2,000,000 volts. The floor 
surface required by these was 30m. by 13 m., 
with a height of room of 14m. As previously 
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mentioned, this room had to be as near as 
possible to the high-power testing installation 
(see plan in Fig. 1), in view of the combined tests 
which were necessary for lightning arresters in 
particular. A site was selected at the north- 
western end of the high-power testing installa- 
tion, which suited the local conditions and met 
the building regulations, The building is 
arranged with its longitudinal axis perpen- 
dicular to the longitudinal axis of the high- 
power testing installation, in such a way that 
the railway siding of the latter and its 15-ton 
crane can serve for both installations; com- 
munication is provided between the two by a 
door 5 m. wide that can be closed by means of 
a roll shutter and through which a track leads 
from the unloading place of the crane to the 
H.T, laboratory, The 50-cycle test plant was 
installed at the northern end and the surge- 
producing equipment at the southern end of the 
test room, so that there was space available in 


gaps with spherical electrodes having diameters 
of 1m. and 50cm. respectively, for the abject 
to be, tested and for a large oil tank for tests 
under oil. 

The control and measuring equipments, as 
well as the newly installed double cathode ray 
oscillograph, are accommodated in an extension 
built on the western side of the hall. The H.T. 
switching equipment and the converter set for 
feeding the 50-cycle test plant were placed in 
the basement of the extension, so that in the 
hall itself there are no external noises liable to 
interfere with the detection of flash-overs on 
the objects tested. Two roomy offices are pro- 
vided on the first floor, for the test engineers, 
with an observation gallery open towards the 
hall, where visitors and observers can safely 
stay, 

The plant supplying the voltage for the surge 
generator consists of two potential trans- 
formers, two rectifier valves, and two heating 
current transformers ; these are accommodated 
in the south-western corner of the hall. 

In the yard bounded by the high-power 
testing installation the H.T. laboratory and 
the metal foundry it was possible to set aside a 
space of 10m. by 4m. for a workshop, which 
serves for the erectors both of the high-power 
testing installation and of the H.T. laboratory. 

A small electric travelling crane with a lift- 
ing capacity of 1-5 tons is provided for handling 





Fig. 2—Test Transformers for 1,000,000 Volés, 
50 Cycles 


the smaller objects to be tested and for altering 
the connections. Heavier objects are brought 
to the middle of the hall on a truck. 


EQUIPMENTS AND CONNECTIONS 


The new hall is intended in the first place for 
H.T. research. For the customary tests with 
§0-cycle voltage there are other test trans- 
formers in the corresponding departments of the 
works. Facilities have, however, been provided 
for 3 gece. the supply of voltage from the 
H.T. laboratory to these different departments 
by means of an overhead line. Very large 
objects can also be tested on the railway track 
in front of the hall. 

The arrangement of plant, &c,, can be seen 
from Fig. 3. The building itself is of wood, 
Apart from the saving in steel secured thereby, 
there are the special advantages resulting from 
the absence of protective earthing. The exten- 
sion for the measuring rooms and offices is, on 
the other hand, built with walls of masonry 
work. The test hall has no windows at-all, but 
there are large ventilation flaps. The i 
rooms have windows, but these can be darkened, 
Provision is made for heating by air circulation, 
The three series-connected testing trans- 
formers for 1,000,000 volts, 50 cycles (Fig. 2) 
have a total capacity of 1200 kVA. In order that 
they should be quite independent of the system, 
with regard to voltage regulation, wave shape 
of pressure, &c., they are fed by a 360-kVA 
motor generator set ; the synchronous generator 








* From Oerlikon Bulletin No, 236, 





the centre. for the common measuring spark 


of this set has a laminated rotor with distributed 
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excitation winding and with damping winding 
(see diagram in Fig. 5). This method of feeding 
the test plant presents the advantage that the 
system of the works is always loaded on three 
phases. The motor is connected to the 6300- 
volt H.T. system through a 320-kVA trans- 
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former, which can be changed over on the L.T. 
side from 380 to 220 volts, and can supply the 
test room with low tension for tests of various 
kinds. 

The currents to be supplied by the testing 
transformers during the pressure tests are 
capacity currents. In order to relieve the 
generator, two induction coils are connected in 
parallel with the testing transformers; they 
are’so dimensioned that their lagging currents 
compensate the leading test currents. The 
generator has therefore to supply, in the case 
of the most favourable equalisation, only the 
watt current. One of the two coils has a fixed 
iron core and, conséquently, a fixed inductive 
current consumption. The air gap of the other 
coil can be regulated by remote control, so that 
in the case of each test, adjustments can be made 
for minimum generator current. 

All control, measuring, and signalling devices 
for the 50-cycle test plant are arranged on a 
desk, which is mounted in front of a window 
of the measuring room in such a way that the 
test engineer can see the whole hall. He can, 
furthermore, lift up the sliding window in order 
to be able to check also the sounds (Fig. 7). 

The surge generator for 2,000,000 volts (see 
Fig. 4), which was supplied by Emil Haefeli 
A.G., Basle, consists of sixteen condenser units, 
each designed for 0-1 farad and a maximum 
charging voltage of 125 kV. These condensers 
are accommodated in oil-filled bakelite cylinders. 
These are arranged one above the other with 
insulating cylinder of same diameter in between, 
thus forming columns 8 m. high. 

The condensers are connected together in 
accordance with the Marx system. In the 
middle, between the four columns, there is a 
shaft carrying the movable sphere of the adjust- 
able operating spark gaps of the sixteen voltage 








steps. The charging resistances are embodied 
in the connecting-rods fitted externally to the 
columns, while the damping resistances are in 
the connections to the spark gaps. The loss angle 
of the condensers is, at 20 deg. Cent., smaller 


than 0-0025 and, at 60 deg. Cent., smaller than 


longitudinal section A-A 






Fic. 3—Arrangement of Plant 


0-0035. The natural frequency of a condenser 
over the short-circuited terminals amounts to 
300,000 cycles. There is a further resistance of 
600 ohms, which regulates the frontal rise of the 
surge ; it is arranged in series in the connection 





Fic. 4—Surge Generator for 2,000,000 Volts 


to the object to be tested and to the measuring 
spark gap. The discharge resistance in parallel 
with the object to be tested and with the spark 
gap is made of two types. One of the types of 


Ooservahon galiery 


Cross-sechon 8-8 


eT 
strip secured to a bakelite tube, while the othe, 
is a capacity shielded resistance, as evolved 

Dr. Berger ; the latter is built up of units for 
1440 ohms and for a surge voltage of 175,000 
volts, as required. The protective capacity of 
this resistance acts also as capacity load fo, 
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the surge generator. In view of this capacity 
the capacity of small test objects has a more 
limited influence, so that the series resistance for 
the adjustment of the front of the surge has to 
be altered to a lesser extent. 

Two valves are used for charging the con- 
denser. Their sealing voltage amounts to 
275,000 volts. The valves are fed from two small 
air-insulated transformers with a voltage ratio 
of 220/125,000 volts. The heating is ensured by 
two heating transformers insulated for 125,000 
volts. A resistance of 400,000 ohms, in series 
with the charging plant, is provided as pro- 
tection for the valves. 

The surge generator can be controlled from 
four different points by means of a small 
movable switch desk (Figs. 4 and 7), viz., from 
the interior of the measuring room, from a 
point in the test hall itself, from the control 
room, and finally from the test room of the 
high-power testing installation. 

Points are provided at these four places for 
connecting up the movable switch desk. The 
voltage and heating can be regulated by means 
of sliding resistances, while the switching spark 
gaps of the surge generator and the measuring 
spark gap for measuring the voltage can be 
adjusted through their remote control gear by 
push buttons. The setting of these spark gaps 
can be read on large figure sheets, visible from 
a distance. 

Very special attention has been paid to the 
earthing. For the surge earthing four steel 
piles, 7m. long, were driven into the ground 
immediately below the surge generator, and con- 
nected together. A separate earth line was led 
from the test site to below the surge generator, 
in such a way that the current loop of the surge 
current should be minimum. For the frame 





resistances consists of low inductivity resistance 





earthing a band electrode was laid in the 





8283 \\ | 


so 
> 


~~ ~*~ es ot 




















4 
] 
J 
) 







Oor. 1, 1943 - 


THE ENGINEER 





271 








—_—— 

und right round and parallel with the walls 
of the building on the inner side. This earthing 
was first of all kept separate from the surge 
earthing ; it had, however, various visible and 
detachable connecting points. Furthermore, as 
a measure of safety, the extensive lighting 


Siree! system 128/250 volts, 220 volts 
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Test room 


Dr. Berger,f of the F.K.H., has two discharge 
valves, which are built in the same vacuum on 
the same container thus making it possible to 
obtain oscillograms of two different electrical 
processes, independent of each other, on the 
same photographic film. 
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order to be able to dispense with the inflow and 
outflow of cooling water the oscillograph was 
provided with a molecular pump. The cathode 
ray oscillograph is not only to be used in the H.T. 
laboratory, but must also be capable of being 
installed anywhere in the works in the case of 
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system of the H.T. installation was connected 


A combined time-diverting relay is provided 


to the rest of the works system through an| in the oscillograph, in the neighbourhood of the 
isolating transformer. Apart from the question| diverting plates, for rapid and slow single- 
of insulation, this presented the advantage that | logarithmic time diversion, as well as for single 
it was possible to adopt the higher standard! and repeated time diversion with linear scale. 


Surge generator 
2000000 voils 





Ty pom eshay areas 
9A pene: teunag ate thon renme oem 














G2] r?s oaa™ 
SSSRtaeaet RSSSERCERBI 
saucnessenees saneasecene:: 





re ye 














Annan 


nnn 
UU USL 


i 





Annee nnnnnannnnr.nn 
























“THE ENGINEER” 


FIG 


voltage of 380 volts already in use in that part 
of the works, 

As the cathode ray oscillograph, which the 
Oerlikon Company already had, was constantly 
required for the rupturing tests in the high- 
power testing installation, the H.T. laboratory 
was equipped with a double cathode ray oscillo- 
graph. This oscillograph, built by Trueb, 
Tauber and Co., of Zurich, to the design of 











The cathode ray oscillograph is mounted on a 
switch desk. It contains four rectifiers for 
feeding the collecting coils and the time relay 
and for shifting the zero lines. The measuring 
instruments, ‘switches, and regulating resist- 
ances are let into the surfaces of the desk. In 





+ See K. Berger, ‘* A New Cathode Ray Oscillograph,” 
SEV Bulletin, 1940, No. 5, page 113. 


tests on large objects, and placed close to the 
latter ; it was therefore made movable. For this 
purpose the oscillograph, together with the 
source of voltage (comprising a transformer for 
200/50,000 volts, a rectifier valve, a heating 
transformer, a special condenser, and a damping 





Fic. 7— Measuring Room with Control Desk and Movable 
Switch Desk 


resistance), was mounted on an iron frame 
serving as chassis, under which two motor-car 
axles can be inserted and secured. 

The laboratory is provided with recording 
and measuring instruments for checking the air 
pressure, the temperature, and the dampness of 
theair. The laboratory is furthermore equipped 
with portable mixing and spraying plant for 
tests under rain. The floor round the oil tank, 
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as well as its cover, are provided with water|The research work carried out through its 
medium has already led to very interesting 

With the erection of this installation the|results in the. field of lightning arrester con- 
Oerlikon Company now possesses one of the most | struction and will undoubtedly help to promote 
modern and best-equipped H.T. laboratories. 


outlets on account of this. 


further advances in the whole H.T. field. 








Scientific Information*® 


By J. G. CROWTHER, Director of the Science Department of the British Council 


CIENCE has become a very important part 
of modern civilisation. In fact, in the 
opinion of many, it is already the chief part of 
modern civilisation, and in the future the powers 
to be derived from it will rapidly increase. 
The situation of mankind, which is arising 
from the progress of science, is of a new order 
and differs in degree from any that has ever 
occurred before. In the past, science has given 
man the knowledge which has enabled him to 
turh natural forces to his own purposes. It 
began, in the broadest way, with such under- 
standing as led to the control of fire, the inven- 
tion of agriculture, and the domestication of 
animals. During the past two hundred years a 
comparable advance has been made by the 
development of mechanical power, beginning 
with the steam engine. 
To-day we are witnessing the fruition of this 
age, in the unification of the world by technique, 
and especially through ‘the use of steam and 
internal combustion engines and electricity. 
In fact, we are the agents and spectators of 
social changes which have become necessary to 
adapt contemporary social forms to modern 
technical possibilities. The violence of the 
conflict is a measure of the degree of lack of 
adaptation. 
We are at the threshold of a new age which 
will be vastly more disturbing than even the 
lively one in which we live. The progress of 
biology is offering the prospect of making bio- 
logical changes in the nature of man himself. 
Who would be prepared to deny that by the 
year A.D. 2000 biochemists and cytologists will 
have made discoveries capable of being applied 
to the control of the biological nature of human 
beings? May it not be possible, through 
hormone discoveries, easily to effect the change 
of temperament of lafge numbers of human 
beings ? 
Who can foresee the end of such advances 
during the next few centuries ? 

Scientists have a mighty influence on the 
future, and therefore must bear their part of the 
responsibility for it. The old idea that scientists 
are a-responsible, and are permitted to view 
with indifference whether their discoveries are 
turned to good or evil is out of date. The forces 
being released are’ now of such dimensions that 
those who discover them cannot remain 
indifferent to their use. 

The social situation demands that the pro- 
digious instrument of modern science be handled 
with knowledge and judgment, not only by 
scientists, but by the community as a whole. 

This, in my view, is why the efficient organisa- 
tion and use of scientific information is one of the 
chief problems of the day. If mankind as a 
whole remains ignorant of science and its possi- 
bilities, and scientists themselves remain a 
minute body of ingenious but a-responsible 
social amateurs, what will come of the new 
and incomparably cultural weapon— 
modern science ? ill mankind destroy itself 
with its own inventions ? 

The decline in the reproduction rate of human 
beings is already a biological-and social problem 
of major magnitude. Perhaps it is the most 
serious problem at present confronting 
humanity. I have little doubt that the problem 
will ultimately be solved, and methods of per- 
suading human beings to keep their kind in 
existence will be found. But not, perhaps, 
before there have been extraordinary changes 
in hy present balance of population in the 
world. 





* From an address délivered at @ conference on 
September 17th and 18th arranged by the Association 
of Special Libraries and Information Bureaux, at 


What is Britain doing to provide a satis- 
factory command over modern scientific inform- 
ation ? Has she created an organisation which 
will immediately record all advances in scientific 
knowledge which can be consulted at a few 
minutes’ notice, not only in the form of tech- 
nical references, but also in the form of general 
explanation ? It seems to me that the index 
of scientific information should contain abstracts 
suitable for the instruction of statesmen, as well 
as references of assistance to the expert. 

Do our statesmen fully realise the importance 
of the organisation of scientific information ? 
Are they prepared to provide the means by 
which the expert bibliographers can make 
scientific information readily accessible, and a 
tool of vast power, but under the most sensitive 
control, for the benefit of humanity ? 

What evidence is there that Britain is pre- 
paring to play her full part in the world use and 
mastery of scientific information? What 
évidence is there that she is organising it well 
enough to ensure her own survival ? 

Britain can have no future as a first-class 
Power unless she modernises her scientific’ and 
technical resources. The creation of a satis- 
factory system of scientific information is a 
necessary part of the development of an ade- 
quate national system of scientific research and 
industry. It should be connected with the 
extension of British universities and industrial 
research institutions upon which the future of 
the country depends. It is evident, too, that it 
must be part of a general organisation of 
scientific information for. the whole British 
Commonwealth. 
There are so many problems of first-class 
importance in connection with the organisation 
of science and the development of scientific 
research and scientific industry, both from the 
national, the Commonwealth, and the inter- 
national point of view, that it seems very desir- 
able that the Prime Minister should form a 
Cabinet Committee to study the matter and 
inspire the preparation of suitable plans. He 
has lately initiated action in connection with 
the profoundly important problem of language, 
and this should be accompanied by similar 
action in connection with science, which is the 
sphere of human endeavour where the inter- 
change of knowledge and ideas is already 
advanced, and where the extension of mutual 
understanding between niankind is easiest, and 
offers the earliest fruits. Satisfactory solutions 
of the problem of the organisation, of scientific 
information will not be obtained unless they are 
sought in comprehensive terms of fundamental 
importance. 

The problems of scientific information are 
impressed on my colleagues and myself in the 
British Council. We are concerned with the 
information of peoples overseas on the British 
contributions of science. Our work would be 
greatly facilitated by better information services. 
It seems to me that there should exist in Britain 
@ service which can give rapid and critical 
answers to any request for books and periodicals. 
This involves the production of carefully 
classified lists of books. There should be a card 
index of books so cross-referenced that any 
normal inquiry can be answered within a few 
minutes.. Classification should be by degree 
of difficulty, style, and critical appraisement, 
as well as by title and subject. I would like 
to see & great index which contained reviews of 
books, in addition to bibliographical details. 
The reviews, say, perhaps 250 words long and 
printed: on the back of the card, should be by 
the leading scientists in the nation. The index 
would be a repository of instructed opinion and 


tinction. I imagine the country’s Scientint, 
would be proud to co-operate in such gp 
activity, 

The centralisation of abstracting sorviceg jg 
desirable. Instead of separate scienti‘ic ings, 
tutions in each country trying to abstract the 
world literature in any particular sphere, gh 
abstracts relating to a special subject should be 
pooled and one comprehensive international} 
compiled abstract journal should be publisheg 
in all important languages. 

Out-of-date science books should be remove 
from library shelves and only kept for historic] 
reference, to be produced upon request. Lib 
staff should comprise trained scientists to asgigt 
the public in the understanding of scienge, 
Lectures on science for the public should be 
arranged in conjunction with seience librarieg, 
and courses of reading should be recommended, 
Mr. Louis Rapkine has given me some details 
of the interesting Centre of Information which 
was started in Paris in 1939 by the French 
Government’s National Centre of Scientific 
Research. When general mobilisation was 
declared @ large part of the scientists of France 
serving in the Forces were cut off from the usual 
libraries and sources of scientific information, 
At the same time, the Government more than 
ever felt the urgency of assimilating the world’s 
output of scientific information in order to use 
all that could be of value in the war effort, 
Prompt action was taken. It was decided that 
two qualities which would be essential in the 
new institute were comprehensiveness, so that 
everything could be glanced at and nothing 
important be overlooked, and speed, so that 
scientists could be kept informed with the 
minimum delay. A service of abstracts was 
started. The feature of these was their short- 
ness. They were ruthlessly designed to serve 
the expert. In this way a large number of 
abstracts could be put in a small space. They 
consisted of two or three lines, which could be 
prepared quickly and distributed within one or 
two months of publication of the original paper. 
The Centre made comprehensive use of micro- 
films. It supplied on request positives of the 
pages of any paper noticed in its Bulletin, and 
it also acted as a library of original manuscripts, 
so that microfilms of these could be provided 
even before they had been published in any 
journal, thus saving printer’s and editor's 
delays. The cheapness and effectiveness of 
such microfilm services are now widely known 
and appreciated. 

The total cost of the Centre was remarkably 
small, being less than £6000. The success of the 
whole project was due to :— 

(1) The complete freedom and independ- 
ence of the Director. 

(2) The large amount of initiative given to 
the heads of sections. 

(3) The large staff engaged for the actual 
work of abstracting ; many of them were not 
of French nationality. 

(4) An efficient, though numerically small, 
editorial staff. 

(5) A small efficient revision staff, who read 
and corrected all the abstracts. 


We have been discussing so far the provision 
of improved bibliographical equipment for 
working scientists and doctors. Another type 
of scientific information is that intended for the 
general reader and which is made accessible to 
him through books, newspapers, radio, and 
cinema. 

The systematic provision of scientific inform- 
ation for these purposes has scarcely begun. 
The general problem was reviewed at a recent 
conference held by the British Association for 
the Advancement of Science on the topic of 
“ Science and the Citizen.” At this conference 
Mr. Ritchie Calder read a paper on “ A Plan 
for an Institute of Scientific Information.” He 
recalled the discussions held just before the out- 
break of the war and encouraged by the Inter- 
national Institute of Intellectual Co-operation 
and the Rockefeller Foundation, on méthods of 
pooling scientific knowledge and making it more 
accessible. 

Mr. Calder envisages a British Institute of 
Information, which will supply journalists and 
others with scientific information which will be 
instructive without being dull, atid accurate 
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a vast scientific literary work of style and dis- 





without being pedantic, and will convert the 
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wide public interest in science into & genuine 
goeial instrument, which will help mankind to 
utilise science to its own maximum benefit. 
This Institute would work in elosé.connection 
with similar institutes in other countries, so 

an international pool of scientific informa- 
tion would be established. 

This would be prepared in a form which 
could be given to the news agencies and news- 

aud to the radio and film organisations. 
These organisations would be able to telephone 
to the Institute at any time atid be able to 

a reasonably accurate account of any 
gientific discovery or development at an hour 
or two's notice. 

The Institute would have a panel of expert 
advisers in all branches of science, and a staff 
which could produce material which could be 
converted by scientific journalists into news and 
leading articles, broadcasts, cinema news feels, 


wo the same conference Dr. Arnold Raestad, 
of Norway, gave an account of the work of the 
International Institute of Intellectual Co-opera- 
tion and the Rockefeller Foundation. The 
Committee of the International Institute, which 
included Dr. Julian Huxley and Monsieur Henri 
Laugier, recommended the creation of an inter- 
national centre for scientific information, which 
should have two main objectives. The first 
would be a continuous recording of the progress 
of science, and the second the mobilisation, as 
need and demand arise, of information on any 
scientific point of current interest. It would 
organise co-operation between the original 
scientific specialist, the intermediary scientific 
exponent, and finally the journalist or 
populariser. 

The Committee worked out a draft organisa- 
tion in detail and was of opinion that its work 
should be carried out through the linking and 
extension of éxisting organisations. 

Dr. Raestad is of the opinion that in re- 
organising the world the United Nations have 
no more fundamental task and no more urgent 
one than to implement a proper international 
co-operation in the adequate presentation of the 
results and methods of science to the peoples 
of all countries. 

That seems to be very true. Arrangernents 
for a proper international bibliographical and 
scientific information service should be incor- 
porated in all general world treaties and world 
committees of nations for the preservation of 
peace. The most urgent task of bibliographers 
and scientific informationists would seem to be 
to get their proposals on to the agenda for the 
forthcoming settlements of the world and to 
have their proposals ready. 

In order to achieve this, they must work out 
their own plans and persuade the statesmen of 
their respective countries to take appropriate 
action. It is evident that they should discuss 
these matters at the earliest possible moment 
with those Ministers most concerned with them. 





The Brush Craft Selection 
School 


(Communicated by the Brush H.E. Co.) 


Tux importance of craftsmanship to the engi- 
neering industry has long been recognised, and 
the trade apprenticeship courses at the Brush 
Electrical Engineering Company .are among the 
most comprehensive in the country. As far as 
practicable, the company has always endea- 
voured to select youths with those character- 
istics likely to make them successful in the 
engineering industry. In the course of operating 
the existing scheme, however, those responsible 
have found that the problem of selection is 
much more difficult and more complex than 
might at first be realised. There is still room 
for improvement in connection with the intake 
of youths to the engineering industry in regard 
to the following points :— 

(@) Despite careful selection from the 
schools, with the full co-operation of the 
teaching staff, a number of boys are still 
taken who will never make engineers. 

(b) Even when well suited for engineering, 
the variety of jobs which may be chosen is 

considerable, and although most boys have 





an aptitude for a specific craft, this is fre- 
quently not brought to light early enough in 
the training and in many cases not at all. 


It is often said that manual dexterity is the 
essential characteristic for engineering crafts: 
men. This, however, is by no means the whole 
of the story, as manual dexterity in itself may 
be much more evident on certain types of 
movement than on others. Two boys may be of 
an equally high standard of intelligence and 
have all the major characteristics required for 
an engineering craftsman. One of them, how- 
ever, may not have that keenness of eyesight 
required forthe use of micrometers, calipers, 
and the observation of cutting tool perfortnance 
which is necessary for a first-class machine tool 
operator. He may, on the other hand, have 
highly developed finger and thumb muscles 
and bones which make him specially suitable 
for armatute winding. The other boy may have 
underdeveloped hands, but all the characteristics 
we wish to have in otir ideal machine tool 
operator. The existing methods in most works 
of placing these boys aré sotnewhat dependent 
on the demands for expansion of labour in a 
particular trade, arid even in those works where 
the apprentice training is well controlled the 
mo is usually one of giving a boy a second 
chance if he fails at the craft first started upon. 

In an endeavour to grapple with this prdblem 
the Brush Company has instituted a craft 
selection school. All boys, before beirig inden- 
tured as trade apprentices, serve six months in 
this school and every youth does from four to 
six weeks on each of the following trades :— 
Machining, fitting and assembly, armature 
winding, carpentry, welding, and tinsmithing. 
Record books are written up by the boys of 
their work week by week and the instructors 
record the progress made. This craft selection 
school, although only opened this year, is already 
showing that certain boys have distinct apti- 
tudes for particular crafts and, although even 
good at others, are clearly marked out for success 
in one particular trade. It is also evident that 
we shall be able to put our hands on the misfits 
and divert them to some field other than engi- 
neering before they have become too old to 
make the change. 

The school works a shortened week of forty- 
four hours. The boys ‘clock on’’ as in the 
factory and strict discipline is enforced, with 
no smoking. The work done iti the school is 
actual production of simple —— such as keys, 
dowel pins, and tool-boxes, for live contracts in 
the factory, as we believe the psychological 
effect of making something useful is important. 
The school is being operated on the pririciple 
of quality first. There is, of coutse, no piece- 
work and everything is done to encourage 
habits of tidiness, cleanliness, and accuracy in 
the boys. 

When the scheme was first developed it was 
considered to be an experiment. Although it 
has only been itt operation a short time, it is 
already evident that, viewed from the aspect 
that an experiment is a project, the results 


Dashpot 





from which are uncertain, the craft selection 
school is no longer experimental, but a raarked 
step forward. 








Emergency Valves for High- 
Pressure Heating Systems 


THe forced circulation high-pressure hot 
water heating system has many advantages over 
the more usual steam or ordinary hot water 
system, but its use calls for gredter safeguards, 
because of the relatively large amount of stored 
energy in the system which, in case of a burst 
pipe, would result in the production of enormous 














EMERGENCY VALVE FOR HEATING SYSTEM 


quantities of steam, as the water would imme: 
diately flash into steam when released. 

To provide a safeguard in the event of the 
fracture of a pipe due to an air raid or any other 
accident, Hopkinsons, Ltd. ,of Huddersfield, have 
developed an automatic shut-off valve, illus- 
trated herewith, operated by an increase of flow 
above normal. In the first place, it was thought 
that a valve operated by pressure drop would fill 
the requirements, but on consideration it was 
realised that, as the water instantly flashed 
into steam when released, there might not be 
sufficient pressure drop in the system to operate 
a valve until serious damage had been done. 
There was also the possibility of the plant being 
run at a lower pressure, resulting in the valves 
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closing from this cause. It was therefore 
decided that the valve would be more satis- 
factory if controlled by flow, and the valve 
illustrated has been designed to operate on this 
principle. 

The valve itself is a modified form of the 
makers’ electrically released quick stop valve. 
The modification consists of the provision of a 
long dashpot to control the speed of closing in 
order to prevent shock which might cause a 
more serious situation than that which the valve 
is devised to prevent. The valve is latched up 
in the open position, being set by hand and 
closed by releasing this latch electrically. The 

















DIFFERENTIAL PRESSURE OPERATED SWITCH 


circuit is made by any one of the differential 
relays throwing over a mercury switch in the 
case of a small increase in differential pressure 
across the metering disc produced by an increase 
in flow, such as would result from excessive 
leakage caused by a burst or blown gasket. 
When released the valve closes by gravity. 
Another advantage of using an orifice plate as 
a means of providing the operating impulse in 
preference to a simple pressure connection is 
that it can be fixed conveniently near the boiler, 
whereas the pressure connection is better the 
nearer it is fixed to the break—a position 
impossible to anticipate. 








Sixty Years Ago 





A VENERABLE Ramway ENGINEER 


In our issue of October 5th, 1883, we recorded 
the retirement from active service of Mr. George 
Jennison, foreman engineer in the employment 
of the North-Eastern Railway. He had spent 
sixty years of his life in railway service, fifty of 
them as an engine driver. At the age of fourteen 
he received employment with the Stockton and 
Darlington Railway Company. At first he was 
engaged in assisting Mr. Storey on surveying 
work and later was apprenticed to the company 
as an engineer. Next he was employed under 
Timothy Hackworth, at that time a divisional 
locomotive engineer on the Stockton and 
Darlington Railway, and was employed at the 
company’s West Auckland shops and elsewhere. 
Subsequently he was employed as fireman on 
the No. 1 “Rocket,” “Royal George,” 
‘“‘ Planet,” ‘“‘ Sans Pareil,” and other engines. 
In 1829 he went with the “ Sans Pareil ’’ to the 
Liverpool and Manchester competition, during 
the course of which his engine burst a cylinder. 
For nearly two years he fired No. 1 engine 
running between Shildon and Stockton. Later 
he became a driver and was placed in charge of 
the “Planet.” In that capacity he was the 
first to cross the suspension bridge at Stockton. 


York and Darlington. He ran the experimental 
trial of the ‘‘ Big A ” engine between these two 
towns against the Great Western Company’s 
engine and went with the three-cylinder engine 
to London to run against Crampton’s patented 
locomotive. 
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Shipbuilding in England and 
America 


In a broadcast message from London to 
America, on Thursday night, September 23rd, 
Rear-Admiral H. L. Vickery, U.S.N., Vice- 
Chairman of the United States Maritime Com- 
mission, made reference to his inspection of ship- 
building yards and marine engine works in 
England, Scotland, and Northern Ireland. He 
made reference to the differences of building 
and manufacturing ships, and spoke of the old 
and sometimes cramped shipyards in which 
British shipbuilders were successfully building 
ships. To-day, he said, he had seen warships 
and cargo vessels similar to “ Liberty ’’ ships 
coming out of these small yards. Long shifts 
and Sunday work were standard practice and 
black-out conditions enforced one-shift working. 
Man-power shortage in British shipyards was 
acute, and women and young boys were trying 
to stem the tide caused by the shortage of ship- 
yard labour. As in America, there were some 
differences in opinion between shipbuilders and 
employees and sometimes between shipbuilders 
and Government maritime officials, and the 
problem of absenteeism was a common one. 
Admiral Vickery then went on to say that his 
inspection had shown that British shipbuilders 
build their ships at less cost than American 
shipbuilders. The actual man-hours taken to 
build a cargo vessel in this country are far under 
those taken in America for the construction of 
a similar ship. This, Admiral Vickery said, was 
something to conjecture with when the war was 
over and the sea lanes of the world were again 
open to commerce. That a given number of 
men should take less time to turn out a com- 
parable ship was both a record and a challenge. 
In Great Britain this had to be done with less 
space, with severely rationed workers, fewer 
tools, and fewer facilities, and the ever-present 
darkness of black-outs. There was, Admiral 
Vickery continued, another side to the picture. 
If America had not got into mass-production 
strides on its shipbuilding, regardless of man- 
hours, then the war picture might to-day have 
had a very different pattern. It was recognised 
in Britain, Admiral Vickery said, that American 
shipping, as much as any one American effort, 
had helped to save this island from invasion. 
Wherever he had gone, Admiral Vickery con- 
cluded, he found nothing but co-operation and 
agreement. The hope was freely expressed 
that our two nations would continue to work 
together in peace as we now are working in war. 








American Engineering News 


New Type of Outfitting Dock 


Unprecedented volume and speed in 
shipbuilding at American yards, to meet the 
requirements of war transport, have been 
accompanied and aided by numerous departures 
from established methods and practice. One 
of the latest of such developments is a series 
of high-level outfitting docks, each having its 
deck or floor some 30ft. above the water and 
practically level with the ship’s deck. In this 
way the vertical lift of material from the dock 
floor to the ship’s deck is reduced to about 10ft. 
Instead of the usual large revolving gantry 
cranes, material is handled by 20-ton revolving 
cranes mounted on wheels or crawlers and thus 
more flexible in movement than the gantries 
travelling on rails. An incline of 1 in 20 allows 
motor lorries to pass from the yard to the out- 
fitting deck. Much time of the workmen is 
saved by having stores, tool rooms, toilet rooms, 
lockers, and other facilities on the upper level, 
so that the men do not need to make the usual 
vertical travel between the yard and the ship. 


Ltd.), Chairman ; 
Grand, Sutcliff and Gell, Ltd.), Vice-Chairman ; 
C. R. Sams (representing George Kent, Ltd.), Hon. 
Treasurer ; 


a 
built of creosoted piles and timber, with 
plank floor, 4in. thick, supported by 8in, }- 
16in. joists laid upon transverse caps or 
A framing about 5ft. above the water Carries g 
walkway giving access to a side port in the 
ship’s hull, opposite the engine-room. At the 
outer end of the pier is a 50-ton derrick fo 
handling material delivered on " 
other departures from established shi 
practice, as noted above, may be mentioned the 
following :—(1) Increased use of  sidewigg 
launching; (2) building and outfitting ships 
in dry docks or basins, thus dispensing wit) 
inclined ways and launching; (3) replagi 
riveting by welding to a very wide extent and 
introducing numerous devices to facilitate the 
welding operations ; (4) an astonishing expan. 
sion of the manufacture or prefabrication of 
large units, such as bows, sterns, deckhouseg 
bulkheads, &c., at yard shops or outside shops. 
These units, moved by tractors, are swung into 
oy by cranes to be welded or riveted to the 
hull. 


American Steel Research 

Research in both the composition of 
steels of various grades and the practical 
operations of steel manufacture has been stimu. 
lated in the United States by the enormous 
demand for and consumption of steel for various 
purposes relating to war conditions. This fact 
has been evidenced in recent papers before the 
American Institute of Mining and Metal. 
lurgical Engineers. One important paper, 
dealing with the development of research and 
quality control in modern steel works, points 
out that the manager of such a steel plant must 
make a scientific and technical approach to the 
problem of quality or special composition of 
steels and must consider also the factors of 
quantity control and production cost. Raw 
materials, shop arrangement and mechanised 
equipment, and shop practice all enter into the 
problem. The importance of quality control 
became prominent with the development of 
companies specialising in the production of steels 
of certain character or composition. Factors 
in manufacture then include accuracy and 
perfection in gauge, surface finish, physical 
and chemical constitution, definite grain size, 
and good internal structure. Thus research 
and operating metallurgists and _ practical 
** steel men ”’ work together in developing new 
grades of steel based on abstract metal- 
lurgical theories. Along the same line of 
thought is a paper on the problems of “ total 
operation” in steel manufacture, this term 
implying the inter-relation of the blast-furnace 
and the open-hearth furnace. Many problems, 
such as delays in furnace charging and in the 
mechanical handling of materials, are related 
intimately to the metallurgical problems, and 
the two classes of problems. must be considered 
together. For instance, there is the phosphorus 
cycle in a steel plant using open-hearth slag in 
the blast-furnace. Phosphorus build-up in the 
iron is not continuous, but levels off at a con- 
stant value. Furthermore, average daily pro- 
duction depends on the number of open-hearth 
furnaces in operation, the weight of hot metal 
delivered to them, the percentage of hot metal 
in the charge, and the quality of the scrap. 








British MANUFACTURERS OF PETROLEUM EQurP- 
MENT.—The Council of British Manufacturers of 
Petroleum Equipment was formed with three main 
objectives: first, to seek active collaboration with 
Government Departments, having in view the repre- 
sentation of the interests of the petroleum industry 
in the United Kingdom and Northern Ireland; 
secondly, to promote greater attention by British 
engineering firms to the requirements of the oil 
companies for equipment at home and abroad ; 
and thirdly, to acquire and disseminate among the 
firms interested up-to-date information regarding 
such equipment, and in all these ways to help the 
national effort in combating unemployment in the 
post-war period. The first annual general meeting 


was held on July 27th last, when the new Executive 
Committee of twelve members was elected. The 
following are the officers of the Council :—S. T. 


Head, Wrightson and Co., 


Robson (representi 
. Matheson (representing Le 


T. L. Bonstow, Hon. Secretary. The 


address of the Hon. Secretary is at 47, Parliament 
Street, Westminster, London, 8,W.1. 








He also drove the first engine to run between 


The dock or pier is 73ft. wide and 620ft. long, 
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Markets, Notes and News — 


The prices quoted herein relate to bulk quantities. 


Iron and Steel in the United States 


The efforts to increase the production of 
id steel in the United States have been 
ful, and the revised estimate by the American 
jron and Steel Institute puts the blast-furnace 
capacity of the country at July Ist at 64,500,000 
tons of 20001b. per annum, including ferro- 
manganese and spiegeleisen ; this is a gain of 
553,000 tons from January Ist, 1943, and an 
inerease in the annual capacity since 1940 of 
9,000,000 tons. At the works of the Carnegie 
[llinois Corporation at Pittsburgh, the wnole of the 
twenty-four blast-furnaces are in operation after 
relining, whilst at Youngstown twenty-four out of 
twenty-six are working, two being laid idle for 
relining and repairs. In the Chicago district one 
steel company is operating six blast-furnaces, five 
of which have beea in continuous operation for three 
years, producing 1000 tons of pig iron deily. In 
Mexico a new blast-furnace of 500 tons daily capa- 
city has been put into operation at Monterey. The 
steel capacity of the Urited States, revised to 
July Ist, is estimated at 90,880,860 tons yearly. 
This represents an increase of 10,000,000 tons in 
three years. It includes oper-hearth steel, Bessemer 
steel, and electric furnace steel. A total steel capa- 
city of 96,000,000 tons on July Ist had been the 
target, but new construction by the War Board, 
principally for synthetic rubber and high-octane 
petrol, was given priority. It is expected that the 
96,000,000 tons capacity will be reached early in 
1944. The steel production at the end of August 
stood at 99-4 per cent. of the capacity, anc was 
equivalent to a weekly output of 1,732,500 tons. 
At Pittsburgh operations at the steel works were 
at 100 to 101 per cent. of capacity, at Youngstown 
90 per cent., and at Chicago 99-4 per cent. The 


jron &t 


capacity of the United Steel Corporation at the 


half-year was,estimated at 31,330,700 tons, or about 
34 per cent. of the total industry.. The domestic 
demand in the United States is accounting for a 
very large tonnage of steel, and recent new business 
has included contracts from a group of three 
railways for 1525 steel wagons. 


The Pig Iron Market 

The situation in the pig iron branch of the 
iron and steel markets is more satisfactory probably 
than at any time since the war began. The pro- 
ducing works are assured of full operation during the 
fourth quarter and there seems no likelihood that 
any disturbing factor in the production programme 
is likely to develop. The raw materials position is 
comfortable. The quantities of coke available 
amount to a glut in the market, whilst liberal 
supplies of native ironstone are available. The 
imports of high-grade ores from North Africa have 
improved the position in the hematite and low and 
medium-phosphoric pig iron departments. There 
is a steady demand for high-phosphoric pig iron, 
and although among normal users the light cast- 
ings foundries are not by any means fully employed, 
requirements appear to have increased during the 
last month or two, whilst other industries engaged 
upon war work are using larger quantities of this 
pig iron as a substitute for descriptions that are in 
shorter supply. The engineering and jobbing 
foundries are kept busy on Government work, and 
lately have received more liberal supplies of hema- 
tite and low-phosphoric pig iron.. The demand for 
refined iron has been in excess of the supply for 
some time, but of late larger tonnages of this quality 
have been made available for consumers engaged 
upon special castings. In the hematite depart- 
ment the position is not entirely satisfactory, in 
spite of larger releases. The expansion in output as 
a result of the imports of North African ore have 
had an appreciable effect in easing the position, but 
larger supplies of ore would be welcomed. The 
engineering foundries have benefited considerably 
from the increased deliveries, but the Iron and Steel 
Control still finds it necessary to keep a tight hand 
upon the distribution of hematite, and there is still 
a strong request for medium and low-phosphoric 
pig irons for use as substitutes. The production of 
basic pig iron is upon a large scale, but although it 
is sufficient to keep the steel industry fully supplied 
there seems to be little margin. 


The Midlands and South Wales 


The conclusion of delivery period III finds 
the Midland iron and steel industry fully employed. 
Practically the whole output is required by con- 
sumers employed upon war work. The tonnage of 
uncompleted contracts at the end of the period is 
not expected to be considerable, since the Iron and 
Steel Control has now great experience in the pro- 
duction capacity of the various works. In the past 


Export quotations are f.o.b. steamer. 


cover their allocations, and the producing works 
will be hard pressed until the end of the year in 
meeting their obligations. The demand has 
changed little over the past few months, and the 
emphasis is still upon plates. It is not expected 
that the requirements of the shipyards will diminish 
to any extent during the war, but recently there has 
been a fresh revival in the demand for alloy steel, 
principally from the aircraft manufacturers, and 
business in this description is likely further to 
expand. All the works producing alloy steel are 
pressed to the limit to increase production which 
stands at a high level. The re-rolling works in the 
Midlands are actively employed, and their require- 
ments of semi-finished steel are on a ¢onsiderable 
scale. Lately, however, the increased production of 
English and Welsh works has eased the position, 
and consumers of billéts and sheet bars are now in & 
happier position than for some time. There is a 
heavy production of small steel bars and ship- 
builders and others are taking up large quantities 
of small sections. Structural steel is in good 
demand, excepting in the heavier categories, 
business in which shows a declining tendency. On 
the other hand, there is a continuous and strong 
request for light joists and sections. The sheet 
mills are as busy as they have been at any time 
since the war. The demand, which slackened off 
for a few weeks, has now strengthened, and the 
amount of business coming forward is sufficient to 
take the place of the contracts ‘worked off. Large 
quantities of thin sheets also are required by 
Government Departments, and sheets of special 
finish are being taken up in good to . The 
iron and steel works in South Wales are fully 
employed, a large proportion of their output being 
for priority purposes. The production of semi- 
finished steel has been increased lately, but the whole 
output passes rapidly into consumption. The tin- 
plate market, however, remains quiet, largely as a 
result of the regulations restricting the use and 
manufacture of tinplate. 


Scotland and the North 


The Scottish iron and steel industry is 
working at unabated pressure to meet the heavy 
demand from the war industries. There has been 
no relaxation in the pressure to obtain delivery of 
plates. Recently, however, if anything, the demand 
has strengthened somewhat, as the shipyards are 
endeavouring to accumulate reserve stocks, and in 
this they are acting upon official advice. For a 
long time the resources of the plate mills have been 
taxed to meet the insistent request, and that they 
have been successful in maintaining a steady stream 
of supplies to the ship-repairing yards and other 
big consumers, such as the marine engineers and 
locomotive builders, is an indication of the ability 
of the industry to meet and overcome difficulties. 
Lately some of the locomotive builders have been 
engaged upon important contracts for Russia, as 
well as upon repair work. The steel works produc- 
ing structural steel are fully engaged beyond the 
end of the year, and there has been no slackening 
in the demand for small sections, considerable 
tonnages of which are required by the shipyards 
and in the manufacture of Army mechanical 
vehicles. The volume of business passing in large 
sections, however, is not on a large scale, and there 
is no indication of the call for this class of steel 
material improving. Steel bars, both large and small 
are in active demand, and there is a tendency for the 
delivery dates for the larger diameter bars to 
lengthen. The engineering industry continues to 
press for the delivery of considerable quantities, 
and there is also a steady request for ferro-concrete 
bars. An active business is passing in small steel 
bars, and the re-rolling works are turning out con- 
siderable quantities and are likely to be engaged on 
this work for a long time. Their position, however, 
so far as raw materials are concerned, is satisfactory, 
and they are obtaining fully supplies of semis. 
Active conditions rule in the Lancashire steel 
market, although the amount of business passing in 
heavy joists and other heavy descriptions of struc- 
tural steel is rather quiet. There has been no 
slackening, however, in the call for the lighter sizes, 
and the re-rolling works and the steel works pro- 
ducing this material are engaged for some time 
ahead. The plate position has not altered, and the 
producers have to meet an insistent demand, which, 
if anything, shows a tendency to strengthen. 
Important tonnages of small black and bright drawn 
bars are passing into consumption, and there is a 
considerable volume of inquiry circulating in the 
market. The works, however, are so well booked 
that they show some reluctance to add to their 
commitments. Forge masters are taking up good 


Unless otherwise specified home trade quotations are delivered f.o.t. 


The North-East Coast and Yorkshire 


A» big output of iron and steel is being 
obtained by the works: on the North-East Coast. 
Practically all the finishing departments are work- 
ing at capacity, and are likely to continue to do so 
for an indefinice period. A satisfactory feature of 
the situation is that the raw materials position is 
satisfactory, and there is no lack of blast-furnace 
coke or limestone, whilst recently the supply of 
billets and sheet bars for the re-rolling industry 
has materially improved. This has been achieved 
by a larger output from home works, and has 
resulted in fewer withdrawals from the stocks of 
imported material, and has relieved the Control 
from the necessity of maintaining big imports of 
semis from abroad. The re-rolling industry, 
nevertheless, has to continue to use fair quantities 
of “seconds” material, including shell discard, 
crops, &c. The demand upon the re-rolling works 
absorbs the whole capacity of this branch of the 
industry, and they have to meet the continuous 
demand for small sections and small steel bars and 
strip. Practically the whole of the re-rolling works 
have contracts in hand sufficient to keep them fully 
employed until the end of the year. The demand for 
plates is fully maintained and large tonnages are 
passing to the shipbuilding industry. A consider- 
able volume of new business in sheets has come to 
hand recently, but the manufacturers are reluctant 
to add to their commitments since most of them are 
booked up with Government orders until the early 
part of next year. At the moment, however, the 
tonnage of new business coming forward is probably 
in excess of that which has been completed. The 
steel bar mills are actively engaged, and there is 
a tendency for delivery dates to lengthen. The 
demand for all descriptions of iron and steel which 
has been experienced since the beginning of the 
war by the Yorkshire steel works is fully main- 
tained. There is a heavy demand for basic steel, 
which is well spread over the market. The pro- 
ducers of acid carbon steel also are carrying heavy 
order books, and the whole productive capacity of 
this branch of the industry is fully employed. 
Recently there has been a revival in the volume of 
business in stainless steel and in corrosion-resisting 
steel, whilst the demand for alloy steel from the 
aircraft makers and makers of military and mecha- 
nical vehicles is steadily increasing. In this depart- 
ment, however, there has been a noticeable decline 
in the amount of business in the more expensive 
descriptions of alloy steel. 


Iron and Steel Scrap 


Changes in. the iron and stee! scrap market 
are few and far between, but recently there has 
been some improvement in the demand for the 
lighter descriptions. There has been no lesseni 
in the request for the heavier and better qualities, 
but the scarcity of these has led to larger purchases 
of other qualities, the intention being to supplement 
the supplies of the description which are not easy 
toobtain. The official priees have not been changed, 
and so far as can be seen there is no likelihood of 
their being altered. Good heavy mild steel scrap 
cut to furnace and foundry sizes is eagerly sought 
by consumers. The steel makers, on the whole, are 
well provided with this heavy quality scrap, but the 
consumption is at a high rate, and most buyers are 
prepared to take as much of the material as they can 
find. Good quantities of bundled steel scrap and 
hydraulically compressed steel shearings are being 
taken up by acid steel makers, whilst there is a more 
active demand than for some time past for mild 
steel turnings. Steady quantities have recently 
passed into. consumption of the good heavy sort, as 
well as chipped grades. The demand for mixed 
wrought iron and steel scrap for basic steel furnaces 
has been slowly improving for a week or two, and 
has now become fairly strong. Supplies of good 
heavy are on the short side, and as the demand 
improves consumers are showing more eagerness to 
obtain parcels. Larger quantities of light material 
also are being taken although the position has not 
greatly changed. The improved demand has also 
extended to compressed basic bundles, although this 
arises from the difficulty in obtaining all the heavy 
reg “ip required. Little change has taken place 
in the cast iron scrap position. Buyers of heavy 
cast iron in large pieces and furnace sizes are taking 
all the parcels that become available. Light cast 
iron is also in rather good demand, whilst machinery 
cast scrap in cupola sizes is finding a ready market. 
The disposal of light and bushy steel turnings 
presents some difficulty, as buyers are only slightly 
interested in this description. On the other hand, 





supplies of blooms and billets. Activity at the steel 





week or two there has been a rush by consumers to 


works on the North-West Coast is fully maintained. 


cast iron borings are being quickly taken up by the 
blast-furnaces. 
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Notes and Memoranda 


Rail and Road 


SyntTHETic RuBBER PrRopucTION IN TEXAS.— 
The production of synthetic rubber seems destined 
to become a great Texan industry. Plants, financed 
by the U.S. Government, for the production of a 
quarter of a million tons annually are now operating 
in part. The anticipated tonnage will be the total 
output of four plants, all of them polymerisation 
units in which butadiene and styrene produced from 
Texas petroleum and natural gas will be combined to 
make butadiene type synthetic rubber. 

SwEDEN AND SynTHETIC RussBer.—To further 
the production of artificial rubber from calcium 
carbide, according to the formula discovered by 
Professor The Svedberg, Nobel prizewinner, and 
head of the Physical-Chemical Institute of Upsala 
College, the Swedish rubber industry and the 
Co-operative Union of Sweden have formed a com- 
pany to provide Professor Svedberg with better 
facilities for his experiments. Sites for a factory 
and laboratory will be purchased near Upsala. 


L.M.S. Speeps Up Coat Suprires.—F our hundred 
L.MLS. coal trains a week are now run direct from 
the collieries composed entirely of wagons for one 
area only, instead of being made up of wagons for 
various destinations as was the case before the war. 
This arrangement clears the collieries more quickly, 
gives faster transport to destination, saves engine 
power by obviating the shunting of wagons through 
intermediate marshalling yards, and thus enables 
the 25,000 wagons involved to be used more often. 


CameEt-Foot TyREs.—At the opening of the 
campaigns in the Western Desert a good deal 
appeared in the Press about the special-tread tyre 
supplied to the Eighth Army. This tyre was 
designed on the foot action of the camel. The 
models were tested on practically every type of 
sand that the desert had to offer, and it was found 
that the ‘“ camel-foot”’ tyres allowed the vehicle 
to stop and restart, whereas with the ordinary tyre 
a start could not be made without pushing. An 
unexpected tribute came from Rommel’s men, who 
showed their preference for this tyre, by using 
captured British vehicles whenever possible instead 
of their own. 

Omntsus SERVICE IN GREAT Brirary.—In May 
of last year there was founded the British Omnibus 
Companies Public Relations Committee, and its 
objects were recorded as being “‘ to bring to the 
attention of the public and keep before them the 
value to the community of the services rendered by 
the omnibus companies affiliated to the Committee 
and the efficiency and economy of such services, 
to maintain a friendly understanding between the 
travelling public and the companies, and by pub- 
licity and otherwise to do all such things as may be 
considered conducive to the attainment of these 
objects.” Its report for the period ended June 
30th, 1943, discloses information about more 
than sixty concerns owning more than 13,000 buses. 
Two work more than 1000, the biggest fleet being 
that owned by the Birmingham and Midland Motor 
Omnibus Company, Limited. Another company 
in the North owns 987. Then there is a drop to 
the 400-600 group, seven in all, with the Southdown 
Motor Services fourth in the list, with 534 vehicles 
for passenger transport. 


Air and Water 


A Rotts-Royce “ Bartte or Britain” Exut- 
BITION.—On Friday last, September 24th, we were 
invited to attend the opening ceremony at a 
“Battle of Britain’ Exhibition, which has been 
arranged in the showrooms of the London office of 
Rolls-Royce, Ltd., 14, Conduit Street, W.1. It has 
been planned in close co-operation with the Air 
Ministry and the Ministry of Aircraft Production, 
and it was opened by Group Captain W. Helmore, 
C.B.E. He paid a warm tribute to the directors of 
Rolls-Royce, especially to Mr. A. F. Sidgreaves and 
Mr. E. W. Hives, their research and technical staffs, 
and the many thousands of workmen and women 
who had helped to maintain the growing output of 
“Merlin ” engines. The Royal Air Force and the 
Fleet Air Arm appreciated their work to the full. 
Tt was a remarkable technical achievement, he said, 
to have avoided any break in production, and keeps 
ing the same bore, stroke, and speed, to have 
nearly doubled the output of the “ Merlin.” The 
engines shown include the “ Eagle 8,” installed in the 
Vickers-Vimy bomber, which later gained an 
Atlantic record, and two examples of the ‘‘ Merlin 
XX,” described in our issue of February 27th, 1942. 
The “ Merlin 61 ” (see THE ENGINEER for December 
18th, 1942) is also shown, along with photographs 
of pattern shops, finishing, machine and assembly 


shops. Tables prepared by the Air. Ministry give 
full details of the Battle of Britain and the number 
of enemy aircraft destroyed. We noted that between 
August 8th and October 31st, 1940, no less than 
2375 German aircraft were destroyed during day- 
light. The largest number brought down in any 
one day was 185 on September 15th. The directors 
of Rolls-Royce, Ltd., cordially invite the public to 
visit the Exhibition, which will be open for a further 
three to four weeks. 


Miscellanea 


DEVELOPMENTS AT THE Tata CompAaNy’s WORKS. 
—aA new plant of the Tata Iron and Steel Company, 
of India, for the production of iron by the Perrin 
process, is now in partial operation. The new wheel 
tyre.and axle plant is in full production. At the 
Jamshedpur works the manufacture of ferro-alloys 
and ferro-tungsten is planned, and a plant is to be 
built for the manufacture of high-speed tool steels. 


ImpLEMENT Maxine tn Canapa.—The Canadian 
Government has found it necessary to facilitate 
increased manufacture and importation of farm 
implements to ease the farm labour shortage. The 
supply of farm equipment which will be made avail- 
able is equal in tonnage to approximately 77 per 
cent. of the average of 1940 and 1941. ‘This is about 
the same percentage as has been authorised-in the 
United States. Farmers will not feel much benefit 
from the increased manufacturing and import 
quotas until the crop year 1944. 


Personal andYBusiness 


Dr. H. E. Wipers has been elected President of 
the Whitworth Society. 

Mr. A. G. Stewart has been appointed a deputy 
chairman of Stewarts and Lloyds, Ltd. 


Mr. F. Wrixtams has been appointed Chief 
Mechanical Engineer, Canadian National Railways. 


Sm Maurice Denny, Bart., has accepted the 
invitation of the Council to become President of the 
Junior Institution of Engineers for 1943-44. 


Mr. H. B. Rosin Rowett has been elected 
chairman of R. and W. Hawthorn, Leslie and Co., 
Ltd., in succession to the late Mr. E. C. Straker. 


Tue London office of Burton, Griffiths and Co., 
Ltd., and B.S.A. Tools, Ltd., has removed from 
22, Old Queen Street, S.W.1, to 10, Mayfair Place, 
W.1 (telephone, Grosvenor 1422-5). 


THe MINIsTER OF FUEL AND POWER announces 
that he has appointed Mr. Charles C. Reid, who is 
at present Regional Production Director in Scot- 
land, to be Director of Coal Production at head- 
quarters. 

Mr. H. Bettman has been appointed Chief 
Mechanical Engineer, India Store Department, 
Office of the High Commissioner for India, in London. 
He succeeds Mr. A. L. Haas, who has retired after 
twenty-three years’ service in the position. 

‘LHE MINISTER OF FUEL AND Power has appointed 
Mr. J. Innes, C.B., to a newly created post of 
Director of Opencast Coal. Mr. Innes has up to 
the present been employed as Director of Services 
at the Ministry, and in this capacity has dealt with 
the supply and distribution of solid fuel. 


Tue Brush ELEcTRICAL ENGINEERING COMPANY, 
Ltd., and Metropolitan-Vickers Electrical Company, 
Ltd., announce that they have fused-their interests 
in the battery electric vehicle industry. The Brush 
Company has acquired the goodwill and business 
of the vehicle department of Metropolitan-Vickers 
Electrical Company, Ltd. The Metropolitan-Vickers 
company will continue to manufacture the motors, 
controllers, and electrical equipment, but the vehicle 
will be sold as the “‘ Brush ” electric vehicle. 








Forthcoming Engagements 
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Secretaries of Instituti , &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Institute of Fuel 
Thursday, Oct. 14th.—Connaught Rooms, Great Queen 
Street, Kingsway, W.C.2. Presidential Address, by 





Dr. E. M. Smith. 12.30 for 1 p.m. 


Institute of Transport 
Tuesday, Oct. 12th.—Institution of Electrical Engines; 
Savoy Place, Victoria Embankment, W.C.». = 
dential Address, by Sir William Wood. 5 p.m, 


Institute of Vitreous Enamellers 
Saturday, Oct. 9%h.—Waldort Hotel, Aldwych, Woy 
Annual general meeting. 11.30 a.m. oe 


Institute of Welding 
Wednesday, Oct. 18th.—Conway Hall, Red Lion § 
Holborn, W.C.1. ‘Some Aspects of 
Design,”’ E. Hassler. 5.30 p.m. 


Institution of Automobile Engineers 
Tuesday, Oct. 5th.— al Society of Arts, Joh 
Street, Adelphi, Wo2. Presidential A nets 
G. H. Lanchester. 6.15 p.m. 7 
Sunday, Oct. 17th.—Lonpon GRapvatTEs’ SEctiox : 12, 
Hobart Place, 8.W.1. ‘‘ Automobile Industry,” 
P. C. Kidner. 2.45 p.m. : 


Institution of Civil Engineers 


Saturday, Oct. 9h.—Yorksuyre Assoo.: Hotel Metro. 
pole, Leeds. Chairman’s Address, by K. L. Forster, 


Institution of Electrical Engineers 

Monday, Oct. 4th—Mersey anv N. WaLes Centre: 

Liverpool Royal Institution, Colquitt Strevt, Liver. 
I. Chairman’s Address, “ Industrial Power 
upply,” T. E. Houghton. 5,30 p.m. 

Thursday, Oct. 7th.—Savoy Place, Victoria Embankment 
W.C.2. Presidential Address, Colonel Sir A, g’ 
Angwin. 5.30 p.m. ‘ 

Wednesday, Oct. 13th.—Wiretess SeEcrion : 
Place, Victoria Embankment, W.C.2. 
Address, by T. E. Goldup. 5.30 p.m. 

Saturday, Oct. 16th.—S. Miptanp CenTRE : Grand Hotel 
Birmingham. Chairman’s Address, by D. Kings. 
bury. 12.30 for 1 p.m, 


Institution of Engineers and Shipbuilders in Scotland 

Tuesday, Oct. 12th.—39, Elmbank Crescent, Glasgow, 

Presidential Address, by A. M. Stephen. 6.30 p.m, 
Institution of Mechanical Engineers 

Saturday, Oct. 2nd.—Yorxs Brancu: Hotel Metropole, 

Chairman’s Address, by G. Varley. 2.30 p.m, 

Monday, Oct. 4th.—N.E. Brancu: Mining Institute, 
Neville Hall, Newcastle-upon-Tyne. * Powder 
Metallurgy,” J. E. Newson. 6 p.m. 

Thursday, Oct. 7th—N.W. Brancn: Engineers’ Club, 
Albert Square, Manchester. ‘“‘ Practice and Expe- 
rience in the Production of High-Speed Helical 
Gears, with Special Reference to the Elimination of 
Transmission Noises,” S. A. Couling. 6.45 p.m, 

Saturday, Oct. 9th.—Yorks GrapvuATEs’ SECTION : Hotel 
Metropole, Leeds. ‘‘The Mining and Making of 
Ferodo,” W. 8. Blackie. 2.30 p.m, 


Institution of Production Engineers 

To-day, Oct. Iist.—Coventry SEcTION: Technical 
College, Coventry. ‘‘ Engineering and its Effect on 
Social Life,” Dr. K. G. elon. 6.45 p.m. 

Saturday, Oct. 2nd.—Yorxs GrapvuaTe SEcTIOoN: Hotel 
Metropole, Leeds. “The Production of Surface 
Finish,” J. L. Hepworth. 2.30 p.m. 

Monday, Oct. 4th.—Suerrtetp Section: Royal Victoria 
Station Hotel, Sheffield. ‘* High Speed in the War- 
time Production Shop,” Dr. G. Schlesinger. 6.30 p.m. 

Friday, Oct. 8th.— Eastern Countizs SECTION : Ipswich 
Museum, Ipswich. “Local Hardening,” E. 
Bramhill. 7 p.m. Mancuester Section: Mech- 
anics’ Institute, Crewe. ‘‘ Production Control,” 
R. Appleby. 7.15 p.m. 

Saturday, Oct. 9th—MancupstEeR Section: Liverpool 
University, Brownlow Hill, Liverpool. ‘‘ Production 
Control,” R. Appleby. 2.30 p.m. Yorxs Section: 
Hotel Metropole, Leeds. “The Production Tech- 
nique of Industrial Plastic Mouldings,” T. H. 
Richardson. 2.30 p.m. 

Monday, Oct. 11th.—Coventry GrapvarTes’ Section: 
Technical College, Coventry. “‘ Any Questions?” 
6.45 p.m. . 

Junior Institution of Engineers 

To-day, Oct. 1st.—39, Victoria Street, 8.W.1. 
on Post-War Problems. 6.30 p.m. 

Saturday, Oct. 2nd.—N.W. Section: Manchester Geo- 
graphical Society. St. Mary’s Parsonage, Manchester. 
Informal meeting. 2.30 p.m. 

Friday, Oct. 8th.—39, Victoria Street, Westminster, 
8.W.1. “Economy of Fuel and Power,” W. A. 
Christianson. 6.30 p.m. 

Keighley Association of Engineers 

To-day, Oct. lst.—Victoria Hotel, Keighley. ‘ The 

Direct Hydraulic System,” F. H. Towler. 7.30 p.m. 
Liverpool Engineering Society 

Wednesday, Oct. 6th.—Municipal Annexe, Liverpool. 
Presidential Address, “‘A Brief History of the 
Municipal Services of Liverpool,’’ Major H. Pryce- 
Jones. 6 p.m. 

Manchester Association of Engineers 

To-day, Oct. 1st.—Engineers’ Club, Albert Square, Man- 

chester. Presidential Address, by J. P. Hallam. 


6.30 p.m. 
The Newcomen Society 
Wednesday, Oct. 13th.—Chartered Institute of Patent 
Agents, Staple Inn Buildings, Holborn, W.C.2. 
“Norris Locomotives in England and Europe,” 
P. C. Dewhurst. 2.30 p.m. 
Practical Planning Exhibition 
Wednesday to Saturday, Oct. 6th to 30th.—Institution of 
Civil Engineers, Great George Street, 8.W.1. 10 a.m. 
to 6 p.m. (except Sundays). 
Royal Institute of Chemistry 
Saturday, Oct. 9th.—S. Yorks Section: De 
Applied Science, St. George’s Square, 
Joint meeting. ‘‘ Microchemical Analysis.” 


Maching 


_ Savo 
Chairman's 


Discussion 


rtment of 
heffield, 1. 
2.30 





p-m, 





